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INTRODUCTORY :^rOTE. 



As no extended reports were required from the late Director 
during the progress of the building and equipment of the Observa- 
tory and before astronomical observations were begun, I have 
thought it my duty to present in my first annual report some con- 
nected account of the historj^ of the Washburn Observatory from 
its foundation, including a brief description of its buildings and 
instruments. 

In 1877 the Hon. C. C. Washburn announced to the Regents of: 
the University of Wisconsin his intention to build and equip an 
astronomical observatory which was to be turned over to the Uni- 
versity as an adjunct of the department of Astronomy. The gift 
was accepted by the Board of Regents, a site was selected by 
Governor Washburn, and the building commenced in May 1878. 
Orders for instruments were also given. In October 1878, Pro- 
fessor James C. Watson was elected Professor of Astronomy in 
the University and Director of the Observatory, and entered at 
.once upon hisduties. From this timeuntil his premature death, in 
November 1880, Professor Watson was chiefly occupied in com- 
pleting the main building and in •perfecting the interior arrange- 
ments, every part of which bears witness to his scrupulous and 
scientific care. Important additions to the Washburn Observatory 
were begun by his advice and according to his plans. Beside su- 
perintending every detail of these constructions, Professor Wat- 
son was also occupied in building a solar observatory and a small 
observatory for students, both at his own expense. 

From exposure in superintending work in the dwelling house 
of the Astronomer, Professor Watson was taken ill on November 
14 and died November 23, 1880, after a tenure of his office of only 
twenty-five months. 

By his premature death a vacancy was created, which T^have 
been called to fill. My first duty has been to collect the scattered 
2 — Wash. Ob. 
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2 PUBLICATIONS OF 

papers and computations left by Prof. Watson and to present in 
this first number of the Publications of the Washburn Observa- 
tory some account of the preparations he was making for scientific 
activity. It is in this way only that his name can be associated 
with this Observatory, of which he was the first Director. No as- 
tronomical observations were made here by Prof. Watson, of 
which I can find any record. 
The present report contains : 

I. A brief description of the Observatory buildings and iDstru- 
ments prepared by myself, with valuable assistance from Messrs. 
0. I. King, G. 0. Comstook and F. D. Winkley of the Uni- 
versity. 

II. A catalogue of 195 stars, reduced by Mr. G. C. Comstook, 
assistant in the Washburn Observatory. 

III. Beduction Tables for the Latitude of Madison, computed 
under the direction of Prof. James C. Watson by Mr. G. C. 
CoMSTOCK of the Washburn Observatory and Mr. J. M. SoH^- 
BEBLE of the Detroit Observatory. 

IV. A list of 27 new nebulas discovered in the Zone Observa- 
tions at the Washburn Observatory, from April 23 to September 
80, 1881. 

V. A list of 60 new double stars discovered in the Zone Obser- 
vations at the Washburn Observatory, from April 23 to September . 
80, 1881. 

VL A list of 88 new double stars discovered at the Washburn 
Observatory, from April 23 to September 30, 1881, by Mr. S. W. 

BURNHAM. 

VII. Measures of 152 double stars selected from his manu- 
script Catalogue of Double Stars, as specially needing observation, 
by Mr. S. W. Burnham. 

VIII. Observations of 84 red stars, and a list of 27 new red 
stars. 

IX. Observations and Drawings of the great comet of 1881. 

X. Miscellaneous Observations. 

It is hoped to continue this series of publications. It is 
requested that those scientific societies and individuals to whom 
this number is sent may return in exchange to the Library of the 
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Washburn Observatory, such works as they have for distribution. 
And it should be remembered that as the Observatory is but 
newly founded, such exchanges need not be confined to volumes 
now current, but that back numbers of works, and separate 
memoirs will be gladly received. 

The thanks of the Observatory are gratefully given to the many 
Societies and Astronomers who have already presented us with 
their publications, A special acknowledgment is due to Director 
Otto Von Struve for the gift of a complete set of the Publica- 
tions of the Pulkova Observatory; to the National Academy of 
Sciences for the loan of the scientific books of Professor Watson's 
library bequeathed to them ; to the Directors of the 17. S. Naval 
Observatory, the Observatory of Moscow, the Americati Ephemeris, 
the Nautical Almanac, the Berliner Jahrbiicb, the S^iithsonian 
* Institution ; to the Astronomer Royal and to the Council of the 
Royal Astronomical Society, for gifts of their publications. 

In submitting this report I think it suitable to call the attention 
of those to whom it may come, to the fact that the entire Observ- 
atory, buildings instruments and equipment, is the gift of Gov- 
ernor Washburn to his adopted state, and to express my sincere 
pleasure in offering the present volume as an outcome of his 
enlightened and liberal views. 

Edward S. Holdkn, 
Madison, 1881 Sept 30. 



Digitized 



by Google 



Digitized 



by Google 



Digitized 



by Google 





Digiti 



ized by Google 



WASHBURN OBSERVATORY. 



I. DESCRIPTION OF THE BUILDINGS AND INSTRU- 
MENTS. 

The site of the Observatory was selected by Hon. C. C. Wash- 
burn upon one of the hills of the University Park, about 2000 
feet west of the entrance to the grounds, and about 100 feet above 
Lake Mendota, whose shores are only 700 feet away. There are 
few finer sites in the world for quiet beauty. To the north is 
Lake Mendota, some four miles wide and ten long, a beautiful 
basin with verdant banks usually sloping gently to the water, 
but in places high and bold. To the east lies the town of Madi- 
son, embowered in trees, and beyond the town Lake MoNONA. 
Between the Observatory and the town lies the University Park, 
with the College buildings and the Campus surrounded with fine 
trees. To the south, the country is lower than the Observatory 
site and is gently undulating to a range of hills some ten miles 
away. The view of the landscape to the west is shown in the 
frontispiece, which is a copy of a photograph taken from the top 
of the dwelling house of the Astronomer. 

No better site could have been selected, situated as it is in the 
midst of a green plain, and protected on all sides from encroach- 
ments. 

The Milwaukee & Saint Paul Railway tracks pass within 1200 
feet of the main building, but so far no inconvenience has arisen 
from this source. 

The Observatory itself is built upon the spot formerly occupied 
by an Indian mound, one of the many found in southern Wis- 
consin and the neighboring country. Two similar ones — effigy 
mounds — are now carefully preserved in the Observatory grounds 
a few bundred feet west of the meridian-circle room. 

These are striking memorials of a race whose language even is 
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■unknown, and they serve to show the kind cf antiquities which 

the young communities * of the West afford. They should be 

sacredly preserved for present and future study, and they serve 

to point as sharp a contrast as the remains left by the Boman 

legions in their camps where the Observatory of Bonn now 

8tand& 

The summer climate of Madison is delightful, the winters are 

long and severe. The mean annual Temperature is 45.40° P., 

about that of Toronto, Canada. 

FeeU 
The main floor of the Observatory is above the mean level of Lake 

Mendota 107 

Lake Mendota above mean level of Lake Michigan 270 

Lake Michigan above mean level of sea 581 

Observatory floor above mean level of sea 958- 

The cistern of the. Standard Barometer is 34 inches above the floor. 

The coordinates of the Washburn Observatory will be given 
for the centre of the mercurj basin of the Meridian Circle Eoom. 
They are : — 

Latitude ^ = 43^ 4' 36*.64 

f' = 42^ 53'' 7^5 
log p = 9.999325 

( A = 89<> 24' 28^31 

Longitude: West from Greenwich \ = 5^ 67°^ 37^89 

( = 5^96053 

(A = 102<> 48' W.O 

West from Berlin \ = 6^ 51"^ 12«.8a 

( = 6^85356 

(A = 91<> 44' 37^5 

West from Paris \ = 6^ 6^ 58'.50 

( = 6M1625 

(A = 12<> 21' 27^0 

West from Washington \ = 0^ 49™ 25^80 

( = 0^82383 

(A = P 47' 46'..6 

West from Chicago i = 0^ 7°^ llMl 

( = 0M1975 

^ The first house in Madison was built in 1837. 
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This position rests upon measures made by the IJDited States 
Coast and Geodetic Survey in 1878. A pier was set up by officers 
of the survey about 380 feet south and 1,830 feet east of the 
centre of the dome. This pier was connected by a survey made 
in 1879, with a small pier in the meridian of the west room and 
60 feet north of the mercury basin. 

The survey was made by Mr. G. C. Comstock, assistant, and 
by two independent determinations he found : 

Small pier minus Coast Survey pier: — 

Jf = + 4.21' ; J; = + 25.05'. 

The place of the Coast Survey pier has been kindly furnished 
me by Prof. J. E. HilgXrd, and it is : * 

^=+43*^-i'33'.03± OMO, 
;i = +89^*24' 3^26 ± 0\81. 

The reduction from the small pier to the centre of the mercury' 
basin of the Meridian Circle is 

J(p= -O'M] Jk=0\00. 

Whence the position of the Washburn Observatory is 

^=+43^ 4' 36'. 64, 

;i= +89^ 24' 28' -31, W. of Greenwich. 

The centre of the 15-inch Equatorial is 11.8 feet north and 

27.4 feet east of the assumed position of the Observatory, 

whence 

J^ = +0'.12; J ; = -0^.37,) 

=•- 0«.02, \ 

And the coordinates of the Equatorial are 

(p= +43^ 4' 36'.8 ; A= +0^ 49°^ 25". 78. 

' The latitude of the Coast Survey pier was determined by the Zenith Tel- 
escope, C. 8. No. 2, in August, 1873. 

The longitude was determined by telegraph in July, 1878, and is referred to 
Omaha, Nebraska, the difference being: 

Omaha— Madison=26 m. 09s. 849 ± 0.024s. 

This gives for the position of the Madison transit : 

89° 24' 3" .15 ± 0" .81, or, 5h. 57 m. 36 s. 2l6± 0.054s. 

This transit was 7 feet 11 inches, or 0' .11, east of the Coast Survey pier 
-with which the Washbirn Observatory was connected. 
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The centre of the transit pier of the Students' Observatory is 
82 feet north and 198 feet east of the assumed position, whence 

J ^=+0^81 and J A = -2^67, 



= -2^67, ) 
= ~0M8, \ 



And the coordinates of the Fauth transit are then 

(p= +48^ 4' 37^45 ; X = +0^ 49"» 26«.62. 

I may mention, as a check, that an uncompleted series of lati- 
tude observations by Mr. Comstock on 26 pairs of stars in three 
nights in August, 1881, gives for this latitude 

^=+43«4'37^74± 0M7. 

For convenience I add here a few measurements of distances 
which I have found in a memorandum by Prof. Watson : 

Rods, 
Least distance between the dwelling house of the Director and the 

Observatory 15 

From dwelling house to lake shore 38 

From Observatory to lake shore 39 

From duelling house to University Hall 57 

Nearest approach of the tracks of the Milwaukee & St. Paul R. R. to 

the Observatory 71 .2 

From Observatory to University Hall 74 

From Observatory to Science Hall 107 

From Observatory gas meter to Science Hall 128 

From Observatory gas meter to main gas pipe at the head of State 

street 140 

The Hospital for the Insane is situated north of the Observa- 
tory on the further side of Lake Mendota. Its central tower is 
2952.7 feet east and 20589.1 feet north of the centre of the large 
dome of the Washburn Observatory, the distance being 20799.7 
feet. One second of arc at this distance is 1.30 inches. For the 
coast survey data from which this is computed I am indebted to 
Prof. J. E. Davies, of the University. 

DESCRIPTION OF THE BUILDING. 

The observatory as originally built consisted of a dome, a cen- 
tre hall and two rooms, one east, the other west of the dome. 

The west room is destined to contain the meridian circle. It is 
22 feet 4 inches (east and we^t) by 20 feet (north and south) in 
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interior dimensions, and is 13f feet high. The east room contains 
the clocks, chronometer, chronographs, and smaller apparatus. It 
is of the same dimensions as the west room. 

Each of these rooms opens into the main hall which is 28 feet 
8 inches in its longest dimension (east and west). Into this hall 
the main (south) door of the observatory opens, and this hall also 
contains the stair- way leading to the dome in the second story. 
The south wall of this space is a straight line 28 feet 8 inches 
long. The east and west walls are straight lines, each 14 feet 
long. In these walls the doors to the west and east rooms are cut 
The north wall of this hall-way is the arc of the circle formed by 
the foundations for the walls of the dome. The least width of 
the hall, measured from north to south, is 8 feet 4 inches. 

The large dome is on the second floor. Under it is a circular 
room 27 feet in diameter, containing the pier to the 16^ inch 
equatorial, closets for tools, lamps, etc., and a stair-way to the 
cellar. The centre of this room is in the line of the north walls 
of the meridian room and of the clock room. 

Where the pier passes through the floor of this room, the di- 
mensions of the pier are about 8 feet by 11 feet. 

A door connects this room with the main hall, and another door 
leads to the west room. 

Ascending the stairs from the main hall, a small hall is reached 
on the second floor, about 9 feet by 8 feet 6 inches in area. On 
each side of this hall are two large closets. The east closet has 
been fitted up with shelves for tools, etc*. From the small hall 
the dome is entered directly. It is about 26 feet 9 inches in 
diameter and contains the 15^^ inch equatorial with its pier. 

An east wing to the Observatory was begun by Governor - 
Washburn in 1879 and was to have been finished under the su- 
pervision of Professor Watson by December 1, 1880. This 
wing was completed in the spring of 1881. 

It consists of a well lighted basement about 10 feet high, which 
contains the steam heating apparatus, the coal room, the galvanic 
batteries, a water closet, store rooms, etc., and of a one story 
building above this. 

A door in the east wall of the clock room opens into a hall 
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8 feet 6 inches wide (north and south) by 21 feet long (east and 
west). This hall contains the electric apparatus, telegraphic 
switch board, telephone, etc. A door in its northeast corner gives 
access to a covered porch and an exit from the building. A second 
door at its east end leads into the Library, This room is 24 feet (east 
and west) by 21 feet (north and south), with a bay-window at its 
south end. It serves as a library room and also as the office of 
the Director. It has shelf room for about 1000 octavo books, and 
is provided with 18 drawers for keeping pamphlets on the plan 
described by me in the American Library Journal^ 1880, vol. V, 
page 166. 

A door in the northeast corner of the library gives access to the 
east hall 12 feet 4 inches (east and west) by 10 feet (north and south) 
and an exit from the building. The janitor^s room^ V6 feet (east 
and west) by 10 feet (north and south) opens into this hall and 
is directly west of it. 

The north room of the east wing was designed by Prof. Wat- 
son as a computing room. It will be used as a bed room for an 
assistant. It is 12 feet (north and south) by 24 feet (east and west) 
and extends completely across the east wing. A door gives ac- 
cess to the east hall, and a second door opening on the porch 
gives an independent exit from the building. 

From the porch which has been mentioned stairs lead directly 
to the cellar of the Observotory. 

All the rooms of the east wing as well as the clock room in the 
main building are warmed by the steam heating apparatus. The 
Observatory is supplied with water from a reservoir on the col- 
lege building. Gas is provided throughout the Washburn Observ- 
atory. The Students and Solar Observatory are lighted with lamps. 

The material of which the exterior walls of the Observatory is 
built is the yellow Madison stone. The porch of the east wing is 
of Lake Superior sandstone (red) and of Joliet stone (white). 

The roofs are of tin painted, the cornices of wood and iron, the 
whole having a pleasing architectural eflEect The designs were 
made by D. R Jones, Esq., of Madison. 

A more detailed description of the separate rooms is given 
whenever it is necessary, in the following pages. 
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FOUNDATIONS 

Originally the main building had no cellar, and one of the first 
works undertaken by Prof. Watson was to dig a cellar under the 
dome, main hall and east and west rooms. This cellar is only for 
purposes of veotilation, etc., and is made to connect with the 
basement of the east wing. 

From a memorandum of Prof. Watson's made October 16th, 
1879, I learn that the foundation walls of the original building 
are A^ feet below the surface of the ground. 

The foundations of the tower of the dome are 5i feet below 
ground, and the foundation of the pier of the 15 J^ inch equatorial 
is about 8 feet 5 inches below the original surface of the ground. 

The hill on which the Observatory stands is largely composed 
of a layer of building sand which extends to a considerabld 
depth and serves as an admirable basis. 

the west room (Meridian Circle). 

The west room is 22 feet 4 inches (east and west) by 20 feet 
(north and south), and 13 feet 9 inches high to the flat ceiling. A 
slit 25 inches wide is closed by two counterpoised shutters on the 
sloping roof (the ridgeline running east and west), and by four 
pairs of vertical shutters, two north and two south. 

The ridgeline is 140 inches higher than the flat ceiling ; the 
eaves being 66 inches higher. The space above the ceiling serves 
as an air space to keep the room cool, and the sides of the slit are 
not ceiled up, as is usual, but they are covered with wire netting 
on both sides of the slit, so as to allow a free circulation of air. 
This arrangement is, I believe, first carried out at the Washburn 
Observatory. Ventilators in the walls allow of changing the air. 

Prof. Watson had mounted in this room a 6-inch meridian 
transit instrument, made by Pistor & Martins in 1856, for the 
United States Coast Survey. This instrument wafe his own pri- 
vate property, and it is to be replaced by a four and one-half inch 
meridian circle ordered from Repsold Brothers., of Hamburg, 
early in 1881, by Governor Washburn. This meridian circle is 
to be similar to that made by the Messrs. Eepsold for the Strass- 
burg Observatory. 
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The arrangement of the sliutters in this room will need some 
changes for convenient working, and new piers are required. 

The foundation of the pier of the transit circle is made in one 
block, with piers for collimators north and south. 

THE EAST KOOM (Clock Eoom). 

The east room is 22 feet 4 inches (east and west) by 20 feet 
(north and south) and 13 feet 9 inches high. It has two windows 
north and two south. Between the two south windows is the sidereal 
clock HoHWu No. 32, ordered by Prof. Watson and mounted 
by me in April 1881. On the north side is the Thomas mean 
time clock. Both of these clocks are on piers of sandstone 67.5 
inches high, 17.25 inches wide at top and 25 50 inches at bottom. 
The top thickoessof these piers is 15 inches, the bottom 20 inche?. 
The pier of the sidereal clock is made of 5 stones, cemented to- 
gether. The bottom stone rests on a stone base 30 inches wide, by 
10 inches high by 24 deep. This base rests on a foundation of 
white Waterloo brick laid in cement The pier of the mean time 
clock is a single shaft. 

The Sidereal clock with its pier is enclosed in a wooden closet 
with a plate glass front, which projects into the room. 

The chronometers Bliss No. 2791 (break- circuit, sidereal) and 
Bliss No. 2786 (sidereal) are kept in a lined case in this room, and 
the chronograph by Fauth & Co., of Washington, is also 
mounted here. All electric connecting wires go direct from clocks, 
chronograph, keys, etc., to the switch board, in the hall next the 
clock room. 

THE sidereal CLOCK. 

The escapraent of this clock is the dead beat and it is, I believe 
in all respects similar to the excellent cloeks made by Herr 
HoHWir for the observatories of Leyden, Strassburg, etc.^ 

No detailed description of it is necessary. Its performance so 
far has been good. The compensation is mercurial. 

It is provided with an attachment for sending an electric cur- 
rent every two seconds to a chronograph or sounder. On the 

* Leyden Ohservatiom^ Vol. 1, p. LVIII and Astronomische Nachrichten No, 
1502. 
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right hand side of the pendulum at the top is attached a little arm 
carrying a Y. In this Y the arm of a small platinum disc rests ; 
the disc itself being supported by an ivory point fixed to the clock 
case. As the pendulum swings this disc is alternately raised and 
lowered, and it can be made to touch two platinum points at 
every oscillation. 

When these points are so touched, a current from a battery of 
two Leclanche cells passes through a relay magnet ins^'de the 
clock case and thus an alternating current is produced which can 
be led to the chronograph, sounder, etc., through a battery and 
key. 

I have found this arrangement too delicate and too easily dis- 
turbed for general use. If this form of attachment is to be 
retained, the clock relay should at least be placed outside of the 
clock case, where the adjusting screws for bringing the platinum 
points into contact can be reached without taking off the hood, or 
top section of the clock case. 

In my opinion a much better arrangement is to fasten a platinum 
knife about midway of the pendulum rod and to allow this knife 
to cut through a globule of mercury every second. The inter- 
rupted current so obtained can now be led to a relay and from 
the relay to the chronograph, etc. 

The HowHiy clock will find its chief use as the normal clock 
of the Observatory, and the Break Circuit Chronometer will be 
used for making the actual chronographic signals. In this way, 
we may look to its best performance undisturbed by any extra- 
neous work. 

THE MEAN TIME CLOCK. 

A mean time clock, by S. Thomas' Soxs, New York, is mounted 
on the north clock pier. It is connected with the switch board. 
It is kept running on Chicago mean time, which is practically the 
standard time of the whole state of Wisconsin. It has a gridiron 
pendulum of zinc and steel. The Pendulum Bob is of lead, 8 
inches high by 2.5 inches in diameter. It weighs 16 pounds. 
The escapement is dead beat The seconds are marked by a 
" sweep seconds hand." So far the performance of the clock has 
not been entirely satisfactory. 
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THE CHRONOGRAPH. 

A chronograph has been furnished by Messrs. Fauth & Co., 
of Washington. The accompanying cut, which has been kindly 
given me by them, will give a better idea of it than any descrip- 
tion. Its cost is only $325, and its performance is perfectly satis- 
factory. 

THE TOWER CLOCK. 

Besides the two astronomical clocks of the Observatory, the 
University also owns' an excellent 8-day tower. clock (No. 171) 
made by Seth Thomas' Sons, of New York. This clock is 
mounted in the tower of Assembly Hall, about 2000 feet east of 
the Observatory. 

By means of four outside dials (capable of illumination at night) 
it shows the Chicago mean time to the nearest minute. (Chicago 
is 7°^ IP .11 east of Madison.) 

A wdod cut of this clock from an electrotype kindly furnished 
by the makers, is given herewith. 

It will be seen that the escapement is the double- three-legged 
gravity escapement of Denison. The compensation is zinc and 
steel. 

The pendulum with its bob weighs about 460 pounds and oscil- 
lates once in 2^ The striking weight is about 1500 pounds, of 
which only about 400 pounds is directly on the movement 

The weight on the time side is from 275 to 300 pounds. The 
main strike-wheel is 24 inches in diameter with 20 steel cams to 
raise the hammer. The main time-wheel is 16 inches in diameter. 
The wheels throughout are bronze, the pinions being of steel. 

The clock is as well mounted as the construction of the tower 
will admit of. The movement itself is in a room separated by 
walls either of masonry or glass from the rest of the tower. The 
pendulum passes below the floor and from thence through a 
rough box to a glad's case in the entrance hall of the building, 
which can be opened to adjust the regulating nut at the bottom. 

It was intended by Professor Watson to have this clock electri- 
cally connected with the Observatory, so that it should make 
circuit at each swing of the pendulum. As however, the difficul- 
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ties of such a connection are much increased when a pendulum 
swings very slowly, and as after all the only use of such a con- 
nection was. for the purpose of readily comparing the clock, I 
have introduced a much simpler device which, after trial, has 
proved completely satisfactory. 

A single telegraph wire was led on poles from the Observatory 
to the clock, with a ground connection at each end. In the circuit 
■at the clock an ordinary microphone (Blake- transmitter), kindly 
loaned to the Observatory by the American Bell Telephone Com- 
pany, was put through a four-pointed switch at the Observatory ; 
our telephone can be thrown into the clock circuit, and inserting 
the wedge " Tower-Clock " in any of the spring jacks of the 
switch board, a battery (usually of one or two standard Daniell's 
-cells) is also brought into circuit. 

When this is done the beats of the clock (every 2 seconds) 
can be distinctly heard. If we have the means of identifying the 
beginning of each minute, we have the means of making accurate 
comparisons between the Tower clock (error and rate unknown) 
and any of the Observatory clocks. 

This has been accomplished in a very simple way as follows : 
-on the wheel which moves the second hand (which revolves in one 
minute), a brass disc about 2 inches in diameter, which revolves 
with it has been put. Near the outer edge of this disc is a 
€te,el pin. Six seconds before the beginning of each minute this 
pin picks up the short end of a lever some 5 inches long and 
raises the hammer end during 6 seconds. Exactly at 60 seconds 
the pin releases the hammer, which falls through about ^ of an 
inch upon a small bell. This sound is distinctly heard through 
the telephone, and fixes the beginning of each minuta The min- 
ute is never doubtful and consequently we have all the elements 
for rating this clock. Our observations indicate that some changes 
in the compensation are necessary. 

ELECTRIC CONNECTIONS. 

The system of electric connections, etc., used here, is copied 
from that introduced by Prof. Joseph Winlock at the Harvard 
College Observatory^ and described (with plates) in the Annals of 
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that Observatory, Vol. VIII, page 22. The system for the Wash- 
burn Observatory was worked out io a complete manner by Mr, 
\ViLLiAM C. WiNLOOK, of the Naval Observatory, to whom T 
express my obligations. The battery room is the northeast room 
of the cellar, and is warmed by the smoke flue of the steam 
heater. From this room the battery wires are led to the switch 
board and terminate in spring jacks. Pairs of wires are led from 
each key, clock and chronograph, tljrough the cellar to the switch 
board and terminate in wedges. The wires for the clocks have a 
brown cover to the insulation ; chronograph wires have blue and 
white covering, and key wires have blue covering. Thus any 
circuit can be quickly traced and followed. 

Each key, clock or chronograph circuit terminates at the switch 
board in a wedge, marked plainly with its name. To connect 
any key with any clock the wedges of the two have to be placed 
under the same spring-jack, which then sends its battery current 
through key and clock. Outside linea are led as follows : 

(A.) A telephone line to the south of the Observatory and to 
the central office of the telephone company. 

(B.) A Western- Union loop to the south of the Observatory 
along the poles of the Western Union Telegraph Company (by 
their kind permission), near the tracks of the Milwaukee & St. 
Paul E. R Co., into the main office of the telegraph company in 
Madison. 

(C.) A line of single wire to the tower c^ock on Assembly Hall. 

(D.) A double line to the Student's Observatory. 

(E.) A short single line to the Astronomer's house. 

The whole equipment of lines C, D, E, belongs to the Observa* 
tory. Lines A and B are both run on one set of poles to the 
junction with the Western Union poles, and to this point the 
poles and lines belong to the observatory. Beyond this point 
the poles and wire of line A belong to the Bell. Telephone Co.. 
The wire of line B belongs to the Observatory, the poles bein^ as 
was said the property of the Telegraph Company. 

It should be added that the resistance of the main line relay is 
250 Ohms, while the resisances of the two clock relays, of the 
sounder and of the (rewound) chronograph magnet are 5 Ohms each. 
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CONSTRUCTION OF THE DOMK^ 

"The dome is 30 feet 2 inches internal diameterfand is of wood. 
A series of ribs radiate from the vertex of the hemisphere and 
terminate on oak plates which carry the upper track. These ribs 
are of pine, built up from inch lumber; they are 4 inches by 8 
inches and 2 feet apart at the base. 

The outside of the dome was covered with a thin sheeting of 
pine and finally tinned ; the inside was finished with well oiled 
canvass, which was well stretched, shellacked and painted. For 2 
feet above the oak plates the ribs are vertical, thereby forming a 
cylinder, from which the hemisphere proper begins. The slit for 
observation is 4^ feet wide, 25 feet long and extends 2 feet beyond 
the Zenith. The shutters are fitted with iron rolls having plane 
faces, experiment showing them to move easier than with the 
usual grooved wheel. The track is of f inch half-round iron. 

The shutters were made in two pieces ; the upper one was 16 
feet long, and the lower one 9 feet 

They are both operated from one rope and wheel, which are 
carried by the dome, and are entirely independent of any of the 
stationary parts. Therefore the dome may be turned at all times 
without a preliminary detaching of ropes, etc. 

By this arrangement only part of the slit could be uncovered 
at a time, and in 188 L the lower shutters were replaced by a pair 
of doors which are shown in the full page view of the dome and 
equatorial. These were devised and fitted by Mr. Winkley. 

THE MECHANICAL APPARATUS OF THE DOME. 

"The construction of the machinery for revolving the dome was 
commenced in the fall of 1878. Before any real work was done 
several Observatories were inspected, and it was learned that 
while all possessed good devices, none were entirely satisfactory, 

* The following account of the construction acd machinery of the dome 
has been written by Mr. C. I. Kinq, under whose charge nearly all this work 
has been done in the University machine shops. 

I desire to express my obligations for this description which has purposely 
been made quite full in order that the admirable features of our dome may 
be available to those engaged in building such structures. 
2— Wash. Ob. 
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owing principally to poor mechanical work in detail, and it wa& 
decided that a planed track and cat gearing were necessary as a 
first improvement. 

The dome and track rest on oak plates 4 inches by 8 inches. 

These plates rest on the cylindrical stone wall forming the 
tower, and are secured in position by 1 inch bolts 4 feet long, 
which esteud down in the wall to a chamber made to receive a 
washer of sufficient area so that the stone or mason work should 
not be crushed by pressure in screwing up. 

These oak plates are in 6 foot sections, and the sections of the 
iron track are the same length- They are so placed that the ends 
join in the middle of the wood sections, thus breaking joints and 
securing nearly the equivalent of a continuous ring. In placing 
the plates and track in position, a trammel was used to bring the 
plates in a plane and the track to a cylinder. This tram was 
mounted on the pier which afterwards received the telescope ; by 
its use a much closer approximation to the plane and cylinder 
were obtained than by the usual methods. 

The tracks are made of cast iron and were planed on both top 
and bottom. A transverse section will be seen in the plate at 
A. A. The outer track is slightly lower than the inner one to- 
accommodate the form of the rollers. These rollers, 16 in num- 
ber, were all carefully turned and are simple frustrums with 
flanges at each end, and once placed in position with .their axes oq 
radiating lines, they would theoretically have no tendency to 
end travel. 

These rollers are maintained in their relative positions by what 
is commonly termed a " live ring." It is formed of two rings with 
distance enough between to admit the rollers, whose axis passes 
through each ring. They are carried by a 1^ inch shaft. The 
ring is of 3 inches by -f inches iron and the outer and inner parts 
are each in two sections to facilitate transportation and placing in 
position. 

The upper track is a counterpart of the lower one, except that 
the oak plates sustain the large internal spur gear wheel by which 
motion is communicated to the dome. The inner edges of these 
plates were very carefully dressed and by aid of the tram when 
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placing the rack segments of which this gear is composed, a true 
cylinder was obtained. 

These racks have cut teeth of IJ inch circular- pitch, with 3 
inches face ; the whole wheel contains 750 teeth, and is 29 feet 9 
inches diameter on \\\q pitch line. 

It was in the beginning determined to avoid the bevel wheels 
and racks so commonly used for this purpose, and to have cut 
gearing throughout. It is without^question to these precautions, 
that the good results afterward obtained were due. 

The general arrangement of gearing is shown at B, C and D in 
the plate. B is an end section of the rack ; C, 0/ C/ are spur 
wheels in connection with it by a system of bevel wheels at the 
lower side of the two vertical shafts. It was endeavored to com- 
municate motion to the opposite diameter of the dome, and so 
counteract the tendency of the gearings, to push the dome against 
the roller flanges. 

The value of this arrangement remains to be proven. In a 
properly constructed tower, recesses might be made in the wall 
to receive the vertical shaft, and thereby avoid the short shafts 
and the wheels C, C,' C 

Motion is communicated to the dome at E, through the usual 
crank and lever wheels. They are geared in the proportion of 
8 to 1. 

During the first trials of the machinery, 16 to 82 pounds pres- 
sure on the crank would start the dome in motion, and 8 to 16 
pounds would sustain it 

The approximate weight is 14 tons; 96 turns of the crank pro- 
duce one revolution of the dome. 

For coQvenience in turning the dome through small angles, an 
additional crank- wheel has been fitted, which is geared in the pro- 
portion of 9 to 1. 

The shutters are opened and closed by two parallel wire ropes 
which pass up on the edges of the slit, and follow its curve. 

These ropes wind on cast iron rollers, which are placed on a 
horizontal shaft at the base of the opening. 

The rollers are 10 inches in diameter and 14 inches long, and 
have spiral grooves in which the ropes wind cut on their surfaces. 
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Four turns of the rope stre wound on each roller to prevent slip- 
iog. Two bucket boxes carry the shaft on which the rollers are 
fixed. One end of this shaft has a screw thread whose pitch 
corresponds to that of the rollers, and the box for this end serves 
the double purpose of support and nut. The other support has 
a bevel wheel with a long hub fixed to it, the outside of this hub 
form^ the journal bearing, and by means of a feather key and 
long key way in the shafr, motion is imparted to the bevel 
wheel. The shaft and rollers travel sidewise, thus cau3ing the 
rope^ to unwind in acontinuous plane, and motion is communicated 
to the whole device by means of the ordinary groove wheel and 
rope. 4 collars are fastened to each rope at suitable distances, 
and when the upper shutter has been opened, two of these collars 
are released and pass oi over the rolls, the next set of collars 
drawing up the lower shutter in its order. 

Som3 trouble was experienced after the ropes were in use for a 
time, owing to stretching. This was overcome by a very simple 
and ingenious device, which takes all the slack as the rope moves 
if. either direction. It is shown in the plate near the rolls. This 
invention was by Mr. F. D. Winkley, at that time a student in 
the University. It consists of two triangles with two rollers on 
each ; the rope passes alternately under and over these rollers. 
The ends of the angles are connected, and any pressure from the 
descending part of the rope, causing slack on* the ascending por- 
tion, is instantly taken up by the other angle and rolls.'* 

OBSERVING CHAIR. 

An observing chair was constructed by Processor Wa.tson, on 
essentially the same plan as the large chair of the Harvard Col- 
lege Observatory. In fact the drawings of the present chair were 
made from the published account of the Cambridge chair, by Mr. 
F. D. WiNKLET, and the patterns for the castings, iron work, etc., 
were all made by him, under the supervision of Prof. Watson 
and Mr. C. I. King, Superintendent of the University Machine 
shop3. An important improvement was introduced which perfnit- 
tei the observing seat to move quickly up and down. 

The object end of the equatorial will not swing free of it, how- 
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ever, in many poaitions of the telescope, which is a source of seri- 
ous danger in fact, and of constant anxiety to an observer who is 
called upon to manoeuvre his telescope in the dark. It has there- 
fore been dismounted for the time. 

The present observing chair is made from the designs of Prof, 
G. W. Hough, Director of the Dearborn Observatory, as given in 
the Monthly Notices of the Royal Astronomical Society^ vol. 41, p. 
310 (1881.) I refer to the figure given there and to the plate of 
the large dome in this volume. 

^ The step ladder is 11 feet high and 5 feet wide. Upon it are 
screwed two strips, s s, between which the chair- frame, a c, slides. 
The seat c, is 24 by 12 inches. To the top step of the ladder one 
end of a rope, a, is attached firmly ; the other end 'i^ passed once 
round a fixed pulley. A, 5 inches in diameter, and from thence 
passes over a fixed pulley B, to change direction. From B the 
rope goes to the top of the steps over a fixed pulley and down 
to a weight w, which can move vertically between guides. 

W is so weighted as to keep the chair from moving down when 
the observer is seated, and is not enough to cause the chair to 
move up, when it is empty. A slight push, however will raise 
the chair when it is not occupied, and after the obaerver is seated 
a slight pall on the rope I will allow of a descent. By this simple 
means the observer can place himself precisely where he wishes 
to be, and after a trial of six months this chair has been found to 
be perfectly suitable for its purposes, and much superior, in all 
respects, to any form of observing seat I have ever -seen. The 
frame of the chair is of liorht ash, the hand-rail and steps are of 
pine and the whole is mounted on 4-inch castors. The steps are 
carpeted, to prevent eyepieces, etc., laid on them from falling off, 
and to absorb dust. 

ELEVATOR OR HYDRAULIC LIFT. 

" For the purpose of reading the declination circle Prof. Watson 
devised and had made an elevator, which consisted essentially in 
a step ladder leading to a platform two and one-half feet square, 
both being enclosed in a heavy frame moving on four wheel?. 
The step ladder had seven steps ; the platform is six feet above 
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the floor. The frame under the platform carries a hydraulic lift, 
which is intended to be worked by an assistant By means of 
this lift the platform, with an observer upon it, can be raised 
from its usual place to ten feet above the floor. The observer 
cannot raise himself, but by turning a handle he can descend, 
and can arrest his descent at any desired point. 

The weight of the lift was about 500 pounds. The stand 
moved on castors with rubber tires. The castors were arranged 
to be- moved all at once by the single movement of a hand lever. 

This device is shown in plan and section on Figs. 1 and 2} A 
cast right angle with a web at the bottom which filled the space 
from one extremity of the angle to the other, was fitted to each 
inner corner of the frame. This web supported a hub, a, Fig. 2, 
which formed the socket for the castor post, and also received a 
collar b, on its upper end. 

Tbis collar had a portion of its outer surface cut away, leaving 
two inclined planes at the ends of the depression, as shown by 
the dotted lines at a. Fig. 1. Immediately on top of this collar 
was a ratchet disc c c, which was fastened to the castor post ; it 
also carried the arms d, d, which move independently of the cas- 
tor when the catch f is displaced. 

Two springs, e, e, Figs. 1 and 2, are placed on the under face of 
the collar. In operation, when the arms are moved, the castors 
turn until the projection on the catch passes up the inclined plane 
a, Fig 1 ; the arm is then released and the spring preventing the 
c^itch from falling back in the same notch of the ratchet, allows 
it to be drawn ba6k to the next. Thus it will be seen that the cas- 
tors couIj be turned in either direction, and by placing the four 
wheels with their axes directed to the centre, the whole stand 
could be turned as on a common centre. The arms d, d, were all 
connected by light steel rods, and all moved at once." 

Many of the ingenious devices of this machine are due to 
Messrs. C. I. King and F. D. Winkley. 

It will be observed that the necessity for this cumbrous, 
although ingenious device, would have been obviated if the 

* The drawing of this device was received too late to have a wood cut made 
of it 
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makers of the equatorial had set the declination circle close to the 
telescope instead of at the middle of the declination axis, and had 
read it by means of microscopes, as at Washington. They have 
previously constructed mountings containing this improvement. 
As the observations now in progress at the observatory do not 
require the frequent reading of the fine circle in declination (for 
which end thid lift was designed), it has been temporarily dis- 
mounted. 

THE KQUATOKIAL TELESCOPE AND PIER. 

The telescope was made by Alvan Clark & Sons in 1878, 
and was mounted by them in January, 1879. 

The objective has a clear aperature of 15.56 inches, and a focal 

length of 243 ± inche?. It is composed of two lenses separated 

about 1.78 inches. The cell is provided with three ventilators 

which open nearly the whole space between the glasses. It is 

presumed that, in this way, the whole objective can be quickly 

brought to the temperature of the surrounding air, and thus to 

its best performance. No use has been made of this device up to 

this time. 

The tube is of rolled steel about tV inch thick at the ends. The 

centre section is thicker aud is fastened to the declination axis. 

The polar axis is counterpoised by a stiff spring so as to take 

the weight of the telescope off the bearings. The declination axis 

has no counterpoises. 

The hour circle is 19.8 inches in diameter, divided to 1™ and 
reads to P by two verniers. The numbering is consecutive from 
to 24 hour?. The outer rim of the hour circle is painted white 
and divided to 5 minutes of time by black lines. This graduation 
is numbered consecutively from 0*" to 24^\ by printed figures about 
half an inch high. These are cut apart, pasted to the circle by a 
glue composed of gutta percha dissolved in carbon bisulphide, and 
the whole covered with three coats of transparent shellac. 

The declination circle is 27.9 inches in diameter, divided to 15' 
and read by two verniers to 15" ; a most inconvenient fashion. It 
is also divided to single degrees on the outer rim, which read polar 
distance from 0° to 360^ consecutively. A supplementary num- 
bering on the outside gives declination directly. 
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The Driving Clock is of the Bond Spring- Governor pattern and 
performs in an entirely satisfactory manner. 

Of the excellence of the telescope, the work done must speaks 
Satisfactory measures have been made by Mr. Burxham of such 
stars as 

^ Scorpii; distance =0^ 9 ; magnitudes 2 and 10. 

V Scorpii; didtance=0^9; magnitudes 4 and 6.5. 

2 Serpentis; distance=0^4; magnitudes 6 and 7.8. 

0. I. 298 ; distance=0".4; magnitudes 7.8 and 7.9. 

I 2173 ; distance =0^3 ; magnitudes 6.3 and 6.4. 

99 Herculis; distance=0^5; magnitudes 6.0 and 9.5. 

85 Pegasi; distance = 0^.6 ; magnitudes 6 and 11. 

Z2 Herculis; distance=3^3 ; magnitudes 6.3 and 13.5. 
etc., etc., and very faint nebulae have been discovered with it, 
and no nebula which has been looked for has it failed to show. 

The eye end of the telescope is finished in brass, and into this 
eye end the micrometer or the adapter, which carries the plain 
eye pieces, can be screwed. The lithographed view of the Tele- 
scope and Dome gives a good general idea of the proportions of 
the telescope. It will be noticed that the declination axis is much 
nearer the eye than the object end of the tube. The distances 
are about 95 and 130 inches respectively. It was this relation 
which interfered with the use of the original observing chair. 

MICROMETER. 

The following account of the changes which have been made 
in the micrometer has been written by Mr. Burnham, to whom 
these improvements are due. 

It is essentially the account published in the English Mechanic 
of September 16, 1881, and the cut has been kindly furnished by 
the editor of that journal. These cuts were made from photo- 
graphs* of the first device, and differ but slightly from the more 
elegant mechanical arrangements which have been lately fitted to 
the micrometer by Mr. George Glark, to whom my especial 
thanks are due. 

" The micrometer attached to the 15^ inch equatorial of the 
Washburn Observatory was furnished by the makers of the tele- 
scope, Alvan Clark & Sons. 
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"A good many changes have been made in the micrometer, and 
a new method of illuminating the wires devised, which in practice 
has been found very satisfactory. It has been fully tested by 
making several hundred donble-star measures, and such changes 
and further improvements made as were deemed desirable. 

" The double stars regularly measured are of the class requiring 
the most perfect illumination of the wires possible, being for the 
most part very close pairs or very faint companions and unequal 
pairs. In many cases it would be simply impossible to use a 
bright field and get satisfactory results. My experience is that 
the bright wire illumination is practically much the best for all 
purposes, and beyond all doubt the best for the most important 
double star work. All my attempts to use a bright field have 
been wholly disappointing. The great trouble heretofore in 
using bright wires has been to avoid stray light in the field from 
the micrometer lamp and to get sharp and uniformly bright wires 
in the varying positions they must take. In the Fraunhofer 
diagonal-arm plan generally used, it is necessary to rotate the 
lamp with every change of the wires in position angle, so as to 
bring the lamp into the plane which passes through the microme- 
ter-screw and the axis of the telescope — otherwise the light is 
feeble, and the wire?, when brought within two or three diameters 
of the webs, are indistinct and hazy. Again, a shadow is cast on 
the wire, or the light is moreor less reduced when the lamp is placed 
in the proper position with reference to the wires, by the partitions 
between the holes in the tube of the telescope through which the 
light passes from the hollow arms. Many other devices have 
been suggested and used ; but it is questionable if any plan has 
been thoroughly tested in practice, which is better than the one 
last referred to, notwithstanding its many defects. Indeed, noth- 
ing is easier than the attaching of a lamp to a micrometer in such 
a way as to readily show the wires. In the course of attempts to 
improve the illumination of one micrometer in particular, on my 
6 inch equatorial, which had all the defects of all micrometers 
and none of their excellencies, various results were obtained, 
which, so far as one could see, promised to be successful ; but 
when the micrometer was attached to the telescope, and moder- 
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ately close and uneqaal double stars sought to be measured, the 
light was fouod to be aa utter failure for any such work. It is 
hardly necessary to say that almost any plan will answer fairly for 
measuring wide and bright stars; but the time has gone by when 
It is worth while giving a fine telescjpe to such work any consid- 
erable part of the time. 

** The accompanying engravings, from photographs of the mi- 
crometer and the lamp attachment, will make plain the end- 
illuminating plan used at this observatory. The square 
micrometer box in front of the position -circle is exactly 6 inches 
in length, and from this the dimensions of the various parts will 
be easily seen. A is the lamp, moving freely around the hori- 
zontal end of the tube G, and kept in a vertical position by the 
weight E. The light from the lamp passes into C, and after a 
reflection from a mirror in the angle of C, passes through H into 
the micrometer box, and directly on the wires, a small lens being 
place 1 in H. The rod F is screwed firmly into C, and forms an 
axis about which the latter turns freely. The counterpoise D, at- 
tached to C by a bent arm, keeps the shorter arm of C, to which 
the lamp is attached, always horizontal. The long arm I is suffi- 
ciently b'^nt or curved to allow the lamp to swing through it in 
any position. I is attached by a set screw, N, to the plate in 
which the micrometer-box slides when the bisecting screw K is 
turned, so that the additional weight of the illuminating appa- 
ratus has no connection with the bisecting and micrometer screws. 
The tube C fits closely over H, forming a support or bearing when 
the longer arm of C is in a horizontal or inclined position. H 
passes inside C perhaps half an inch in the normal position of the 
box. This distance is increased or diminished as the bisecting 
screw K L is turned. The outside of the lamp A is made of 
tin, open at the bottom and top. The lamp itself, somewhat 
smaller than the inside diameter of A, so as to give a free draught, 
is inserted from the bottom, and held in place by thin brass 
springs attached to the lamp, and pressing against the inside of A. 
Gas has also been used in place of the lamp, a small flexible 
rubber tube being attached to B, and running up the telescope 
tube over the intersection of the axes, and thence down the pier 
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to the floor. Thi3 rubber tube is always in place, not being 
disturbed by reversing or moving the telescope in any position, 
and gas is someiimes more convenient than an oil-lamp, which 
requires more or less attention. It will be readily seen that the 
micrometer lamp will always maintain a vertical position, no mat- 
ter what the position angle of the wires may be, or the place 
of the eye-3nd of the telescope. The light from the lamp is coloured 
or diminished at pleasure by means of a gla-s which moves in 
the slot in A, as shown. The edge of the lower part of the arm 
I, for convenience in counterpoising, fit-? into a slot in one of the 
diagoial hollow arms, and turns the laiter witii it. To the oppo- 
site hollow arm a weight is attached (not shown in the engraving) 
sufficient to balance the micrometer lamp and its attachments. 
The limp tub js, arm, etc., should be madi as light as possible ; 
but I should be rigid enough to have no appreciable flexure in 
the different positions. 

*' Other changes have b3en mide in some of the working parts 
of the micrometer, which have been shown by experience to be of 
importance. The bisecting S3rew K has been extended on the 
side opposite the nut and fitted with an ad litional head, L The 
pinion for rotating the m'crometer-b )X has been changed to a 
point opposite K, and is movei by the milled head M. It is 
hardly necessary to say that, in measuring angles, either K and M 
or L and M must be used simultaneously, one with each hand. 
If the micrometer screw is anj^where near a horizontal position, 
K will naturally be used with the left hand, and M with the right. 
If the micrometer sjrew is more nearly vertical, L and M will be 
used. In the same way, in measuring distances, K and P, or L 
and P will be used at the same time — the former when the box 
is horizontal, and the latter when it is more nearly vertical with 
respect' to the observer. There is no position where it is not 
entirely convenient to use one or the other in all measurements — 
an important advantage, not found, so far as I know, in any other 
micrometer. 

" The pinion M is in exactly the right place, and could not be 
so conveniently used in any other. Some of the points to which 
attention has been called here may seem of very little conse- 
quence ; but any one who makes it a practice to measure twenty 
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or thirty stars every clear night will soon find that they bear an 
important relation to the results obtaioed. As it now st*inds, I 
think the micrometer described possesses many advantages not 
found in any other intrument. With such an instrument, any- 
thing can be measured which can be seen at all, by averted 
vision or otherwise." 

EYEPIECES. 

The regular zone eye-piece has a magnifying power of 145 di- 
ameters, and a field of view of 25'. 5. It was made by E. Kah- 
LER, of Washington, and will show double stars divided down 
to W It is of the Kellner construction. 

The Finder has a field of V 20' and a power of 26. A dew 
cap, 2 feet long, has been fitted to it. 

The following eye-pieces were furnished with the micrometer, 
by the Clarks : 

I. 195 diameters ; field=:ll'.6. 
IF. 260 diameters ; field= 8'.6. 

III. 430 diameters ; field= 5'.6. 

IV. 750 diameters; field= 3'. 6. 

Besides these a set of Steenheil achromatics is now making 
by Kahler. a number of periscopic and negative eye-pieces 
are on hand, but no regular use has been made of them. 

A polarizing eye-piece for observations of the sun was also 
furnished by the Messrs. Clark. 

The following memorandum of measures about the Equatorial 
is printed for convenience. Eeference should be made to the 
plate of the telescope and dome. 

Clear aperture of Objective 15.56*°* ; focal length 243*°- ±. 

Clear aperture of Finder 3.5*"-; focal length 58*°- ±. 

Field of view of Finder eye-piece 1® 20' ; magnifying power 26. 

Pier above floor of dome. 

The total height of the pier above the floor of the dome is 
7 feet 7 inches, as follows : 

Part covered by base board 1 ft. Oj^ in. 

Masonry, brick 4 ft. \0% in. 

Stone cap 1ft. 7^ in. 

Dimensions cf base board at floor 3 ft. %% in. by 4 ft. 6^ in. 

Dimensions of pier at top 1ft 7^in.by4ft. 1^ in. 

Digitized byCjOOQlC 



THE WASHBURN OBSERVATORY. 29 

Telescope Tube. 

From outer face of object glass cell to the clamp flange on the 

declination axis 10 ft 4.27 in. 

Diameter of clamp flange .^ ft 10.98 in. 

Clamp flange to end of large part of tube 7 ft 5.72 in. 

Pirst small section of telescope tube ft 3.94 in. 

Second smaller section of telescope tube . . . .... ft! 7.2 in. 

Middle section of large part of telescope tube 4 ft 11 in. 

Eye end section ^f large part of telescope tube 5 ft 6 in. 

Objective end Eection of large part of telescope tube 8 ft 4 in. 

Measured Computed 

circumference, diameter. 

Just below cell of objective 5:^.8 in. 16.81 in. 

Middle section of tube 58.25 in. 18.54 in. 

Rim at lower end of lower section 47.0 in. 14.96 in. 

Just above rim 44.1 in. 14.04 in. 

First small part of tube , . 19.0 in. 6.05 in. 

Second small part of tube 11.4 in. 8.63 in. 

Miscellaneous, 

lotersection of polar and declination axes above floor of dome, 
13 ft. in. 

Pitch of adjusting screws in f and 3y, 12 threads to an inch. 

Distance from adjusting screws to fixed bearing points, 3 ft. 
31 in. 

One turn of the adjusting screws;=438'' in c; =320" in rj. 

Distance from objective to nearest point of shutter gearing, 2 ft 
lOi in. 

Separating power of equatorial, 0^29. Dawes. 

Magnitude of minimum visihile in equatorial, 15.1 mag. Arge- 
LANDER. 

Magnitude oi minimum visibile in finder, 11.0 mag. Arge- 

LANDER. 

A force of less than two pounds applied to either end of the 
telescope will keep it in uniform motion about the polar axis, and 
half as much suffices to keep it moving about the declination axis. 

MERIDIAN CIRCLE. 

A meridian circle was ordered by Governor Washburn from 
the Eepsolds, during his visit to Hamburg in 1881. 

Having regard to the limited space afforded by the west room, 
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and to the fact that few private observatories have a sufficient 
force of observers and- computers to keep a meridian circle in 
active operation, it was decided to take one of the smaller circles^ 
such as have been made for the observatories of Tokio, Wilhelms- 
hafen and Williamstown, Massachusetts. 

The design is precisely the same as that of the 6-inch circles of 
the observatories of Bonn, Brussels and Strassburg, but the aper- 
ture of the objective is to be 4^ French inches, pr 4.8 English 
inches. The accompanying cut gives a good idea of it 

It was stipulated in the contract that the objective should be 
made by Alvan Clark & Sons, but it is to be mounted in its 
<5ell by the Messrs. Eepsold. The piers are to be of brick, 
ivrapped with felt and encased in wood. On top of the piers rest 
the cast iron microscope bearers, which carry four large micro- 
scopes over each pier. These microscopes are movable. The 
weight of the instrument is taken off the Ys by counterpoises 
above the microscope-bearers, and during reversals of the instru- 
ment these weights are kept in their usual position by chains at- 
tached to the wood casing of the piers, so that the disposition of 
the weights above the piers is always the same. The instrument 
has only one circle finely divided to 2'. The other circle is used 
for setting. The circles are about 22 inches in diameter. 

It is intended to have glass reticles for the circle and the col- 
limators, and Professor W. A. Eggers of Harvard College Observ- 
atory has kindly consented to rule these. The small size of the 
meridian room will force us to use short collimators, about 3 feet 
in length. 

The piers for the instrument and collimators are to be of brick, 
laid in cement. The piers for the instrument are 59.06 inches 
high (above the floor) ; those for the collimators are 66.73 inches. 
The dimensions of the piers of the instrument, on top, are 19.69 
inches square. Eleven inches below the floor they are 33.07 
inches square.. The collimator piers on top are 31.89 inches 
(north and south) by 15.75 inches (east and west). Eleven inches 
below the floor they are 33.86 inches (north and south) by 33.07 
inches (east and west). The distance from the centre of the circle 
piers to the nearest faces of the two collimator piers is 70.87 inches. 
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This leaves a small space between the wall and the collimator eye- 
piece of about 17 inches. The foundations laid by Professor 
Watson for his six-inch transit piers will be utilized, and the 
piers for the Eepsold circle will be built upon them. A sheet of 
lead will be laid between the foundation and the piers themselves. 
After the piers are built they will be covered with felting and 
cased in wood. New foundations for the collimator piers will re- 
quire to be built, and it is expected that this work wjU all be 
finished in the winter of 1881-82. 

A more detailed description of this instrument will be given 
when it is necessary. For the present it may be said that it is en- 
tirely adequate, optically, to any uses it is likely to be put to, and 
me<5hanically it represents the highest stage of the art of instru- 
ment-making. 

THE LIBRARY. 

The professional books of Professor Watson were by him be- 
queathed to the National Academy of Sciences and these books 
have been generously lent to the Washburn Observatory by the 
Academy. In addition to these, a valuable collection of star cata- 
logues, star- maps and works on the history of Astronomy have 
been provided by Governor Washburn. The observatory has 
also to thank the givers of the very numerous and valuable pres- 
ents of books which it has received, and its especial thanks are 
due to Dr. Otto von Struve for a complete set of the Pulkova 
Observations, to the Royal Astronomical Society, the Rojal Ob- 
servatory at Greenwich, the U. S. Naval Observatory, the Smith- 
sonian Institution, and manyjothers for series more or le^s complete. 

The Library now contains some 700 books and about 1000 
astronomical pamphleta 

meteorological instruments. 

A United States Signal Service wind -vane has been placed on 
the Dome of the Student's Observatory. The observatory also 
has a standard barometer made by Green, of New York, No. 
51(52, a standard Fahrenheit thermometer, by Green. No. 5164, 
a standard centigrade thermometer, by Green, No. 5163, and an 
aneroid barometer, by Casella, No. 4114. 



Digitized 



by Google 



3% PUBLICATIONS OF 

The instruments made by Grben have been kindly tested for 
me by Dr. L. Waldo, in charge of the Thermomeiric Bareau of 
the Winchester Observatory, who has sent me the following 
memoranda of corrections required at the date of testing, Nov. 
6, 1881: 

Thermometer No. 5162. 

33° F Correction 0°0F. 

52°F Correction 0°0 

72° F Correction 0°0 

93° F Correction — 0° 1 

Tbermometer No. 5163. 

0° C Correction 0°0 C . 

11° C Correction 0°0 

23° Correction — 0°1 

33° C Correction — 0°3 

Thermometer No. 5164. 

32° F Correction 0°0 F . 

62° F Correction 0°0 

72° F Correction 0°0 

92°F Correction — 0°1 

The Cistern of the Barometer is, as before stated, 961 feet above 
sea levely 

HOURS FOR VISITORS. 

The Observatory is opened to visitors during the day time 
whenever any of the Astronomers are in the building, and the 
evenings of the first and third Wednesdays of each month, when 
the sky is clear, are also devoted to the reception of visitors dur- 
ing the early hours of the night. 

The Senior Class in the University is shown the principal 
objects of interest on stated evenings during the year, especially 
during the spring term, when they are engaged in the study of 
their text book. 

The students of the Junior, Sophomore and Freshman years 
are encouraged to come on the regular visiting nightg (two 
Wednesdays in each month). By this arrangement, a student 
interested in astronomy has an opportunity of seeing many of 
the most interesting objects in the heavens before his regular 
studies in astronomy commence. 
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THE students' OBSERVATORY. 

In order to leave the principal instruments of the Observatory 
entirely free for scientific work proper, Professor Watson had 
begun the construction of a Students' Observatory a few feet 
northeast of the main building. This building was to be equipped 
with a transit and an 8inch equatorial, to be made in the Univer- 
sity Machine Shops at Professor Watson's private expense. 

At the time of his death the building was quite unfinished, 
but as its purpose is so eminently practical, both as leaving the 
main Observatory free for scientific work and as providing a 
place where students may acquire a knowledge of practical 
astronomy, it was completely finished by Governor Washburn, 
and a 3-inch Transit and Zenith Telescope combined was ordered 
for it by him from Fautii &; Co., of Washington. 

A cut of this instrument is given herewith. For the use of this 
cut I am indebted to the makers of the instrument. 

The base and piers are of iron, the instrument of gun-metal. It 
is pretty stable, much more so than the ordinary portable transit. 
It is easily reversed, without materially changing the level correc- 
tion. Its telescope is large enough to allow of the easy observa- 
tion of stars' of the 7th magnitude, with a bright field. It has two 
circles, one divided to whole degrees and read with a pointer ; 
the other finely divided and^read with a vernier to 10'' of arc. 
The -first is used for setting, the second for latitude observations. 
The reticle is on glass and has 13 transit wires in groups of 1, 3, 
5, 3, 1. The middle wires of each group serve for eye and ear 
observations, the equatorial intervals being about 9 seconds. 
Group C of five wires is used for polar stars and for chronographic 
transits. The equatorial intervals of C are about 1.8 seconds. 
Table XII gives nearer values of these. 

The micrometer can be used either in R A. or in Z. D., the 
whole eye end having a motion round the axis between 2 stops 
90° apart. 

The cut shows the parts of the Washburn transit, which differs 
onlj in a few unessential points from the representation. 

A summary of the constants of this instrument follows. 

Diameter of the objective, 3.0 inches. 
3 — Wash. Ob. 
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Focal length of the objective, 37.99 inches. 

Power of diagonal eyepiece, 120 ± diameters. This is the eye- 
piece used in observation. 

Power of inverting eyepiece, 60 ± diameters. 

The diagonal eyepiece has been fitted with a counterpoise 
weight, which keeps it in any required position. 

Length of azimuth bearing on the base of the stand, 33.02 inches. 

The adjusting screws in azimuth have 40 threads to an inch. 

One turn of the adjusting screws is 1014. 

Length of the level bearing on the base of the stand, 31.7 inches. 

The adjusting screws in level have 30 threads to the inch. 

One turn of the adjusting screws is 14^5. 

One division of the latitude level is 3".37. 

Its radius of curvature is 398 feet 

One division of the striding level is 1^61=0M07. 

Its radius of curvature is 833 feet. 

The micrometer screw has 100 threads to the inch. 

One turn of the screw is 54^29. 

MERIDIAN MARKS. 

In the summer of 1881 a series of five meridian marks was 
painted on the rocks near the shore of Lake Mendota some four 
miles distant. It was hoped that some use could be made of these 
as a check on our azimuth determinations, and a series of microm- 
eter measurea of their positions was begun. It was found, how- 
ever, that the results of the measures of different days differed 
very widely while the measures of each day were in close agree- 
ment. This was concluded to be due to irregular changes in the 
horizontal refraction. The approximate azimuths of the marks 
are (east of north) : 

Mark: I; II; III; IV; V. 

Azimuth: 5«.0; 813; 12^3; 13^3; 1719. 

The pier for an equatorial was constructed under the small 
dome and the 6-inch Clark equatorial belonging to Mr. S. W. 
BuRNHAM is temporarily mounted on it. It is expected that this 
instrument will be bought by the University for the use of 
students, and for use in the Solar Observatory. 
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This small observatory is a model of what such a one should 
be in every respect, and owes its special excellence largely to Mr. 
F. D. WiNKLET, by whom most of the details were designed and 
executed. I give a brief description of it here with dimensions 
which may be of use in building similar structures. The building, 
which is entirely of wood, faces the south and is of one story 
throughout A shallow cellar of about 4 feet deep is under the 
whole floor. 

The entrance from the south is into a hall 7.4 feet (north and 
south) by 6.3 feet (east and west). This hall is lighted by two 
windows, one north, the other west. From this hall a door to the 
east enters the dome. The radius of the spherical dome is 6.7 
feet. The slit is 18 inches wide. This is too narrow ; it should 
have been at least 2 feet. The dome is supported on an octagon 
structure, the inner sides of the joists forming one side of the 
octagon, being 4.5 feet The north west side of the octagon is 
omitted, and the angle of the walls is there a right angle, to join 
the walls of the hall. The floor of the dome was originally 8 
feet 5 inches below the turning part, but to fit it to receive a 
six-inch equatorial a second floor has been put in some 2.5 feet 
higher. The tran.sit room is 12.0 feet (north and south) by 13.9 
feet (east and west). The ridge of the roof runs east and west, 
and there are two slits 16i inches wide, one in the prime vertical, 
the other in the meridian. The eaves of the room are 8 feet 9 
inches above the floor. The roof is supported by the walls and 
by four posts, grouped around the pier. The Transit Room has 
one window in the north east corner. 

PIERS. 

Transit Pier : This extends 63.5 inches below the floor, and at its 
base it is 46 inches square, at the floor line 33 inches. Above the 
floor it is 28 inches square, by 20 inches high to the base of the 
cap-stone, which is 33 inches square by 10 inches thick. The 
whole pier (with the exception of the cap of Joliet stone) is built 
of white brick laid in cement, and the part above the floor is 
painted. If it were to be built again, I should make it about 3 
inches lower. The weight of a man on the north or south edge 
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of the capstone will move the latitude level ± I'', but it returns 
to its place as soon as the weight is removed. 

The Equatorial Pier : This is built of selected red brick laid 
in cement and rubbed down to shape. It is 8 feet 6 inches above 
the (present) floor, which was laid to accommodate the 6-inch 
Clark equatorial, loaned to the Observatory by Mr. Burnham, 
which is now mounted there. 

SHUTTERS. 

The shutter for the dome is built on the principle that the parts 
to fit the tracks must be rigid and the other parts flexible. Sev- 
eral pieces of ash cross the shutter, and at their ends have rollers. 
These are connected by a strip of band iron about i of an inch 
thick, and one inch wide. To this the tin covering is fastened. 
The shutter is opened and closed by a rope, one end of. which is 
fastened one- third of the way from the upper end of the shutter ; the 
other about 30 inches above the bottom. These ropes pass between 
two wooden rollers 2.5 inches in diameter, extending quite across 
the slit, and fixed to the Dome; and each rope serves to lift and to 
hold back alternately. 

The transit shutters are of the ordinary form of trap-door shut- 
ters, but are very nicely fitted, and can be opened or closed in a 
few seconds. 

This observatory is lighted by oil lamps. A ^ood idea of the 
building. may be had by referring to the two full page views of 
the Washburn Observatory, in which its east and south sides are 
shown. 

THE WATSON" SOLAR OBSERVATORY. 

At the time of his death Prof. Watson had nearly completed 
the building for a Solar Observatory. This consisted essentially 
in a cellar 16x20x20 feet, over which was a substantial onestory 
stone house. This house is situated at the foot of the ridge on 
which the Washburn Observatory stands, and some thirty feet be- 
low it towards the south. From a point 8 feet above the floor of 
the cellar a tube of tile drain pipe 12 inches in diameter and 55 
feet long is directed towards the north pole. A small pipe, des- 
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tined by Prof. Watson for a speaking tube, is laid to the east of 
the large one and parallel to it. At the top of the hill a pier for 
the large heliostat which Prof. Watson was intending to con- 
struct at his own expense, is partly built. In March, 1881, the 
building was quite incomplete. It has been finished by Gov. 
Washburn and fitted forquarters for one of the assistants of the 
Observatory. 

It is hoped to try the interesting experiment for which it was 
principally designed as soon as practicable. In the meantime the 
inclined tube, heliostat pier, etc., have been protected from the 
weather. The lithographed view of the Washburn observatory 
(page 5) shows the Solar Observatory at the foot of the hill. 
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IL A CATALOGUE OF 195 STARS FOR 1880. 

Reduced hy Mr.G. C Comstock of the Washburn Observatory from Observations 
by Mr. J. M. Sghaebeble of the Detroit Observatory of Ann Arbor, 

" The observations upon which the following catalogue is based 
were made at Ann Arbor between July 4 and December 31, 1879, 
by Mr. J. M. Schaeberle, with the meridian circle of the Detroit 
Observatory. 

No complete description of this instrument has ever been pub- 
lished, but in construction and general arrangement it is similar 
to the meridian circle of the Leyden Observatory described in the 
Annalen der Sternwarie in Leyden^ Ersier Band, It was con- 
structed by PisTOR AND Martins of Berlin, in 1853-4. The 
objective is of 6.33 inches aperture, and 99.5 inches focal length. 
The circles are divided to two m'nutes, and are 36 inches in di- 
ameter. A magnifying power of 283 was employed for all the 
observations of the present series. 

During the period in which these observations are included, the 
break-circuit clock (of Bruennow's form) of the Observatory was 
not in good working condition, and much trouble was experienced 
in its use ; in consequence of this, not more than one-half of the 
observations were recorded upon the chronograph, the others being 
observed by eye and ear. In the case of an eye and ear observa- 
tion, transits were usually observed over five wires, with the chro- 
nograph over thirteen, but in all cases only five wires were used 
in the reduction. 

An investigation of the division errors of the circle of this in- 
strument may be found in Nos. 10, 11 and 12^ of Bruennows 
Astronomical Notices^ from which it appears that the probable error 
of any line is ± 0''.38, and as four microscopes were always read 
and their mean used in the reduction, this probable error is re- 
duced to ± 0M9. The periodic errors of the graduation, al- 
though they appear, from Bruennow's investigation, to be sensible, 
were not applied in these reductions. 

As this meridian circle is not provided with a declination mi- 
crometer, all bisections were made by causing the star to pass 
midway between two horizontal threads seven seconds of arc apart 

The instrumental constants were determined as follows : The 
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collimation was measured by means of two collimators north and 
south, and a micrometer moving in right ascension. Daring the 
first part of the observations »this constant was determined at aver- 
age intervals of one week, but subsequent t ) November 15 it was 
generally determined for every night upon which observations 
were made. Previ )us to November 15 the level constant was de- 
termined with a spirit level, whic^h was read before and after the 
observations of each night ; on and after November 15, this con- 
stant was determined from nadir observations. The flexure of the 
telescops tube, was determined from the readings of the circle 
when the telescope tube was pointed upon the collimators, and the 
flexure thus obtained in the horizon was assumed to vary as the 
sine of the zenith distance. The clock correction, the equatorial 
point of the circle, and the value of the quantity " n " were deter- 
mined from observations of known stars. On each night the 
barometer and the internal and external thermometers were read 
at the beginning and end of the night's work, and if the series of 
observations was unusually prolonged they were read at some 
time about the middle of the series. The position of the instru- 
ment during this series of observations was circle E. 

The reduction of these observations was made at the Washburn 
Observatory under the direction of Prof. J. C. Watson by Mr. 
G. C. CoMSTOCK, assisted by Mr. E. W. Davis, who duplicated a 
part of the computations. 

Throughout the entire work the instrumental constants deter- 
mined on each night were used in the reduction of that night's 
observations. The refractions employed were computed from 
Bessel's Refraction I^iZ^fesas coiitained in Chauvenet's Spherical 
and Practical Astronomy. The places of the zero stars used in the 
reduction were taken from the Americ'in Ephemeris and the Ber- 
lin List o/'SoO Stars^ the former being preferred when the star was 
contained in both.^ The redu^jtions from the observed place to 

^ The WashingtoQ Observations for 1867 coatains a paper, by Prof. Simon 
Newcomb, on the Positions of Fundamental Stars, etc, from which it ap- 
pears, p 19, that the star places of the American Ephemeris may be reduced 
to the system contained in this paper, by applying the systematic correction 
+ 0".039 sin («-15n). 

In the Washington Observations for 1870, Appendix III, On the Right 
Ascension^ of the Equatorial Fundamental Stars^ Newcomb givts, p. 45, as the 
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the mean place for 1879.0 wera computed from the quantities f, g, 
G, h, n, and i contained in the Americiii Ephemeris. The preces- 
sion from 1879.0 to 1880.0 was tiken in most cases from the 
■" Catalorjue^ of Stars for Ohscrvations of Latitude,''^ Appendix Xo. 7 
to the Report of the Superintendent of the United States Coast Survey 
for 1876, the epoch of which is 1880.0. For such stars as were 
not found irl that catalogue or which were too near the pole to 
allow the precession for 1830.0 to be substituted in place of that 
for 1879.5 without introducing sensible error, the precessions were 
computed directly from the formuhi3 : 

Free, in R. A. = m + n tan o sin a, 
Free, in Dec. — u cos a. 

In combining the results derived for the place of a star from 
observations made on different nights, the arithmetical mean of the 
separate results was usuiUy taken, but i.i a few cases where an 
observation contained intrinsic evidince of being less trustworthy 
than the others, it was given diminished weight, but in no case was 
this diminished weight assigne.i to a result on account of a devia- 
tion from the mean of other determinations. 

An approximate value of the probable accidental error of a 
single determination of a siar's place in each co-ordinate has been 
obtained by comparing eacjh result with the mexn of all the re- 
sults obtained for the same star, in those cases in which a star has 
been observed on three or more nights. This gives as th3 prob- 
able error in right-ascension and declination respectively. 
iOWOsecJ, ±Q"bby 



reduction of his first system to his second, a = — 0*.024. hence, American 
Ephemeris=N2-0 » .024 - » .039 sin (a- 15h.) 

The Right Ascensions of Ilc Berlin List of 539 Stars are substantially 
those of the Pulkova system of 1845. See V. J. S., IV Jahrgang, 4 Heft, 1869. 
The reduction of this system to Nowcomb's system of 1870, as given upon 
p. 45 of Washington Observations lor 1870, Appendix III, is: 

N 2 :^ Pulkova (1845) + 0'. 019. 

The relation existiog between the right ascensions of the American 
Ephemeris and those of the Berlin List of 539 Stars for 1879 is : 

American Ephemeris = Berlin — 0" .005 — 0». 039 sin (a— 15h), and within 
the limits imposed by this equation the right ascensions of the two systems 
may be considered comparable. 

It does not appear practicable to obtain any simple expression for the cor- 
responding relation in declination. 
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III. REDUCTION TABLES FOR THE LATITUDE OF 

MADISON, 

Computed under the direction of Prof. James C. Watson by Mr. G. C. Com- 
8T0CK of the Wa%hJburn ObsertaU>ry^ and by Mr. J. M. Sch aebbhlb (f the 
Detroit Observatory of Ann Arbor. 

These tables were prepared during the years 1879, '80 and '81, 
chiefly under the direction of Professor Watson. Table VIL, 
with its auxiliary tables, A, B, 0, D, was computed by Mr. 
ScHAEBERLE. Tables XII. and XIII. were prepared by Professor 
HoLDEN. All the others have been computed by Mr. Comstock, 
aided in some cases by duplicate 'computations by Mr. E. W. 
Davis, a student in tbe Observatory. A list of these tables 
follows: 

Table I; Table of Diurnal Aberration in Right Ascension. 

Table II : Table of Transit Factors for the Washburn Ob- 
servatory. It gives, with the declination as argument, the vaIu s 
of the factors : 

A=sin {<p — d) sec S, 
B=cos {(p — d) sec dj 
0=sec 8 J 
D=tan d. 

The interval of the argument is 10' and the table extends from 
— 42° 40' to +80° 0'. 

Table III: This table gives the transit factors A, B, C, D, for 
all those stars of the American Ephemeris for 1879 and of the 
Berlin list of 589 stars, which lie between — 40° and + 70°. 

Table IV : Contains the transit factors A, B, 0, D, lor \\\ the 
stars of the two lists named above which lie between +70° and 
+ 80°. 

Table V: Contains transit factors A, B, C, D, for all the stars 
of the two lists named above which lie north of +80°. 

Table VI : This is a table for computing refractions of stars 
observed out of the meridian. 

Table VII : This is a table of diflferential refraction in Right 
Ascension and Declination. 
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It is followed by a table (VII A), which gives the zenith dis- 
tances of stars of different declinations, with the argunaent hour- 
angle. 

Table VIII : This is a general parallax-table and it is followed 
by 

Table IX : A table of the parallax in Declination and Eight 
Ascension. 

Table X : Is a table of semi-diurnal arcs, and gives, with the 
declination as argument, the hour angle of a star in the horizon, 
assuming the horizontal refraction to be 84\ 

Table XI : Is a table of the sun's motion in Right Ascension 
and Declination between the meridians of Greenwich or Wash- 
ingtort and Madison. 

Table XII; Is a table of the intervals of the wires of the 
Fauth Transit Instrument, for all declinations between the equa* 
tor and 57/ 

Table XIII : Is a tahle giving the approximate local mean 
time of Sunrise and Suneet for every tenth day of the year at 
Madison. 

The foregoing very complete tables would require about 
120 prii.ted page.^. Trie manuscript tables were given to the 
state printer in 1831, but owing to the pressure of the public 
business, a delay of six months has occurred and the tables are 
not yet reached. 

I have therefore reiu<-tantly concluded to postpone the printing 
of these tables until such a time as they will be required for use, 
in order that the present volume may be issued within a reason- 
able time of the date which it bears (September 30, 1881). This 
course is the more satisfactory, as the chief use of the tables in 
question is in the reduction of regular meridian observations, 
which, in any case, can hardly be commenced before 1883. 
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IV. LIST OF NEW NEBULJ5 AND CLUSTERS DIS^ 
COVERED IN THE ZONE OBSERVATIONS AT 
THE WASHBURN OBSERVATORY, FROM APRIL 
23 TO SEPTEMBER 30, 1881. 

The following nebu^ao have baea discovered in the zone ob- 
servations made with the 16^ inch Clark equatorial since 
April 23. 

The eyepiece employed was specially made for this work by 
Kahler, of Washington. It has a field of 25'.5 and magnifies 
145 diameters. A pair of wins is placed in its focus, and also a 
mica scale divided to single minutes. This eyepiece is mounted 
on a slide, so that it can be pusheJ to one side and a second eye- 
piece of higher power can be placed in focus in about one second 
of lime. This process is sometimes necessary in examining am- 
biguous objects. Since May 8, 1881, most of the zone observa- 
tions have been made by myself ; before that time some were 
made by Mr, Burnham. They have not been continuous, as it 
was desired to prosecute the work of observing a certain class of 
double stars selected from Mr. Burj^ham's MS. catalogue, dur- 
iiig his (temporary) connection with this Observatory. They will 
be resumed in the future. 

The method of observation was by sweeps in declination in or 
near the meridian. The places are for 1860 . 0. 

No. 1. 

1883 April 10: lOh llm Sis; 107° 17'; p. B. E. 160^ N. 
April 11 : ; ; as before. 



1882 April 6 
April 7 
April 10 



No. 2. 

101i45in 18s; 82° 3'; Neb.no description. (Hazy.) 

; ; Neb. no description. (Hazy.) 

; ; Neb.p.B. 

No. 8. 



1881 April 27: llh Om 24s; 82° 34'; Neb. f. D. m. 2413, jl6 5s. 
1883 April 20: llh Om 21s; 82' 31'; Neb. is elong. 50° ± and at its s. p. end 

is a star llm. This star f. 2418 438.5. 
This niay be Marth 215 (G. C. 5546). If so Marth's position appears to be 
wrong. 
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No. 4. 

1881 April 27: lib 33m ..8; 84" 15'; v. F. 

April 28: Ilh32in369; 84'' 12'; v. F. diffused. Neb. makes an isos- 

celes triangle witb D. M. 2523 and 
2525. 

No. 5. 

1881 April 27: lib 36m 44s; 81° 17'; F. 

April 28: ; ; F. elong. 225'' ; follows a star 11 mag. 

14s. 

' No. 6. 

1881 April 23: lib 49m . .s; 91° 55' ; p. F. 

ApriU7: lib 48m 50s; 91'' 55'; the Neb. p. D. m. 2593, 428. A star 

11.5n. andf. 30". 

No. 7. 

1881 April 27 : 12b 30m . .s; 84" 51' ; F. n. p. a star 7 mag. 

1882 April 20: 12b 30m 23s; 84" 52 ; p. G. C. 3125, 55.5s and 3' nortb. 

No. 8. 

1881 April 23: ; 89" 45' ; B. m. E. 90". 

1882 May 8: 12b 32m 4s; 89" 46' ; p. B. b. M. E. 100". 

Neb. p. D. M. 2967, 46.58. 
Q. G. 3130 is 12b 32m 8s; 89" 16 . Tbe sky became cloudy before tbis 
eould be found May 8. 

No. 9. 

1881 May 17: 13b 2m 258; 105" 46' ; S. R. stellar N. follows B. A. C. 4396 88 

in p=:90". 
Tbis nebula was first discovered by S. W. Burnhabc at tbe Dearborn Ob- 
servatory, 1878, Marcb 28. 

No. 10. 
1881 May 17: 13b 6m 288; 105" 45' ; v. F. S. G. C. 3465 follows Im 28s. 

No. 11. 

1881 May 17: 13b 6m 37s; 105" 23'; v. F. like a neb. star 10-11 mag. G. 0. 

3465 follows 2m. 

No. 12. 
1881 May 17: 13b 7m 22s; 105" 46' ; F. S. R. N. G. C. 3465 follows 34s. 

No. 18. 

1881 May 28: 13b 7m 368; 105" 12'; p. B. extended. 

May 29: ; ; c. B. E 90" =F stellar, follows LI. 24460 

4m 28s and is 3' nortb. 

No. 14. 

1881 May 17 : 13b 8m 17s; 105" 35' ; F. v. 8. R. stellar N. G. C. 8465 precedes 

21s. 
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No. 15. 

1881 April 27: ISh 13m ITs; 80° 50'; F. S. in field with LI. 24735. 
April 28: 18h 12!n 18s; 80° 51'; s. p. LI. 24785, (7 mag.) 888. 

No. 16. 

1881 April 28: 14h 4m . .a; 90° 30'; E. 180° ; b. M. 6'-^' long. 

1882 May 8: 14h 4m 248; 90° 29'; as before; p. B. 

Neb. follows D. M. 2787 3m 27.53 and is 
6.5' south. 

No. 17. 

1881 April 27: 14h 45m . .s; 81° 27' ; P. 

April 28: 14h 45m 478; 81° 27'; v. F. exactly north of LI. 27090. 

No. 18. 

1881 May 6: 17h 40m ..s; 122° 44'; CI. 15' large. Coarse cluster of 30-40 

stars ; several 8 mag. 

No. 19. 

1881 May 2: 18h 8m . .s; 108° 20'; This is a black circular hole in theMilky 

Way (10' ± in diameter). The stars 
about it are excessively crowded, and 
inside there are but two stars ; one tol- 
erably bright 10 mag., and the other 
very small. 

No. 20. 

1881 May 20: 18h 17m ..s; 110° 0'; Coarse cluster detached from the Milky 

Way. It contains a reddish star. 

No. 21. 

1881 August 14: 20h 18m 50s; 109° 4 ; v. F. 8 mag. star follows Neb. 168. 

September 17 : ; ; v. F. Web. p. o Capricomi 1828. 

There is a pair of stars 14>15 mag. a few seconds n. p. the N'ebula. 

No. 22. 

1881 June 20: 22h 5 m 28s; 35° 17'; p. B. Neb. connected with a small CI. of 

stars which radiate in two streams 
from f. to p. side. Diam. of Neb. 6\ 
of CI. 15', n. p. in p=:815° is a small 
knot which may be nebulous. 
July 17 : ; ; as before. 

No. 2S. 

1881 June 21 : 23h Om 39s ; 58° 25' ; v. F. D. M. 4850 (9.4 mag.) is 30s.6 f and 

1' north of the neb. 
June 24: ; ; F. 
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3337; 


3338; 


3366; 


8383 


3473; 


8696: 


=3698 ; 


3721 


3868; 


3889; 


3954; 


3990 


4287; 


4340; 


4346; 


4358 


4514; 


4632; 


4776; 


4778 


5746; 


5751; 


5772; 


5942 



In fiodiog the above Nebulae the following of Herschel's 
General Catalogue have been found and identified, viz.: Num- 
bers 
526; 2301; 2542; 2663; 2674; 2607; 2703; 2829; (2829) 
2878; 288i; 2979; 2991; 3018; 3020; 3021; 3040; 3082 
3125; 3198; 3273^ 3280; 3332; 
3418 ; 3461 ; 3465 ; 3468 ; 3469 ; 
3748; 3777; 3791 ; 3864; 3866; 
4093; 4094; 4142; 4180; 4193; 
4382; 4389; 4397; 4414; 4428; 
4964; 4993; 5005; 5546; 5734; 
5966; 6009; 6094. 

On these the following notes may be given : 
No. 2542 V. F. E. 80« ; Not v. S. 

2607 p. P. diff. 1. b. M. ex. 90.« 

2878 b. M. visible in finder. 

2829 b. M. not v. R 8.' n. of a star 8 '\ 

2884 F. 10 ' n. p. not n. f. 2878 ; near a star 9 '^. 

2979 F. in the field with 3 stars 9 ^". 

3018 F. 

3020 F. 

3021 V. B. visible in finder. 
3010 F. near 2 stars 10 ^ 

3082 elong. 160 ^ star 11°^ follows 10". 

3332 star 10^^20 ''n. f. 

3461 p. B. elong. 220 *» m. b. M. N. 

3468 F. 

3469 e. F. S. E. stellar N. 

3473 W. Herschel called this p. B. p. L. i. fig. m. b. 

M.; J. Herschel called it, F. p. S. i. R.; I find it 

B. i. fig. stell. N. 
8868 F, n. p. a star 9 °^, 

5546 V. F. E. 225^ star 12™ p = 225% s = 20^ 
5751 seems p. B. 1881, April 28. 
5966 not very F. 
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V. LIST OF 60 NEW DOUBLE STARS DISCOVERED 
IN TflE ZONE OBSERVATIONS AT THE WASH- 
BURN OBSERVATORY FROM APRIL 23 TO SEP- 
TEMBER 30, 1881. 

The following double stars have all been found in the zone obser- 
vations with the Kahler eyepiece, previously described (field 
=2d\5, power =145), mostly by myself. The measures have all 
been made by Mr. S. W. Burnham with the micrometer. 
The micrometer eyepieces available during this period were : 
I. Magnify mg power 195 diameters ; field = ir.6. 
II. Magnifying power 260 diameters ; field= 8'.6. 
IIL Magnifying power 430 diameters ; field= 5'.6. 
IV. Magnifying power 750 diameters ; field = 3.'6. 
The positions are for 1880.0. 

No. 1. D. M. (53«) 25. 

R. A. Oh 8m 15s. 
Decl. +63" 10'. 

O n 

1881.556 .... 3.68 8.4.. 11. I 20:00 

.559 1K7 2.93 8. 5.. 10 8 I 19:15 

.575 15.0 2.21 8.3. .11.0 I 19:45 



1881.56 13.8 2.61 8.4.. 10. 9 

No. 2. O. Arg. 323. 

li. A. Oh ISm 5l9. 
Decl. +50" 54'. 

1881.575 832.5 2.14 9. 3. .9 3 I 20:20 

.578 334.0 2.71 8.5. .8.5 II 21:05 

.581 829.7 2.47 8 7. .8. 7 I 21:20 



1831.58 332.1 2.44 8. 8.. 8 8 

No. 3. D. M. (52") 158. 

R. A. Oh 38m 24s. 
Decl. +52° 54. 

1881.545 54.5 2.59 8. 7.. 8. 8 I 20:30 

.556 .... 2.88 8.4.. 8. 4 I 20:30 

.559 53.9 2.61 8. 5.. 8. 6 I 19:30 

.608 55.1 2.54 8. 5.. 8. 6 II 20:45 



1881.57 54.5 2.65 8.5. .8.6 



Digitized by 



Google 



78 rUBLWATIONS OF 

No. 4. D. M. (53") 181. 







R. A. Oh 50m »48. 
Decl. +53° 45'. 




i 


p 


1881.575 

.578 
.539 


124.2 
12«.4 
124.4 


0.80 
1.05 
0.96 


8.6. 
8.5. 
8.5. 


.8.9 
.9.0 
.9.0 


II 
II 
II 


20:30 
21:85 
21:45 


1881. 5S 


125.0 


0.97 


8.5. 


.9.0 







No. 5. D. M. (^7°) 167. 







R. A.Oh 57m 31s. 










Decl. + 


27° 


8'. 






1881.641 


175.2 


2.85 




8.5. .11.0 


I 


21:20 


.668 


180.2 


3.08 




8.6. .11.5 


I 


20:55 


.709 


181. .7 


3.03 




8.7. .12.0 


I 


22:10 


1881.67 


179.0 


2.99 

No. 6. 


w, 


8.6. .11.5 
B. 612. 










R. A. Ih 29m 68. 










Decl. 4 


-32^ 


26'. 






1881.575 


100.4 


2.15 




9 5. .9.5 


II 


21:25 


.581 


108.6 


2.14 




9.0. .9.0 


I 


21:30 


.586 


107.0 


2.12 




8.7. .8.7 


II 


21:00 


1831.58 


108.3 


2.14 




9.1. .9.1 







No. 7. LI. 4370. 

R. A. 21i lOm 458. ' 

Dec). +57° 40' 

O '» 

1881.545 184.7 1.53 8.0.. 9.5 II 20:50 

.556 1.90 8.3. .10.8 II 21:00 

.678 188.3 1.90 8.0..10.8 II 21:45 



1881.56 186.5 1.79 8.1. .10.4 

No S. D. M. (49^) 950. 

R. A. 3h 2lm 57s. 
Decl. +49° 22'. 

O H 

1881.589 174.3 1.91 8. 4.. 8. 7 I 22:25 

.608 178.5 1.70 8. 5.. 8. 8 I 22:10 

.616 176.7 2.10 8. 4.. 8. 8 II 20:35 

1881.60 176.7 1.90 8.4. .8.8 
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No, 9. O. Arg. 3946. 







R. A.3h29mll8. 
Dijcl. +47M3'. 








1881.689 
.608 
.610 


61.3 
63.9 
64.3 


1.28 
1.29 
1.42 




8.5. 
8.5. 
8.4. 


.8.6 
.8.6 
.8.4 


I 

I 
11 


22.35 
22.15 
21.55 


1881.00 


62.8 


1.33 




8.5. 


.8.5 







No. 10. O. Arg. 4360. 

R. A. 3h 53[n 228. 
Decl. +47^52'. 

1881.589 88.9 4.42 8.5.. 9.5 I 22:45 

.OOS 89.8 4.36 8.4.. 9.7 I 22:20 

.616 89.8 4.47 8. 6.. 10. 8 I 22:10 



1881. OJ 89.5 4.42 8. 5.. 10.0 



No. 11. Anon. 



R. A. lOh 3Cm 15s. 
Decl. - 2" 15'. 



1881.329 88.8 3.75 8. 7.. 9. 5 I 11:00 



No. 12. D. M. (— T) 2656. 

R A. 12h 15m 43s. 
Decl. —1° 57'. 

O 1 

1881.339 93.2 1.24 8.0..8.5 II 12:00 

.3U 89.6 1.13 8.3. .9.0 II 12:15 

.334 97.0 1.03 8. 5.. 8. 8 II 11:20 



1881.33 93.3 1.13 8. 3.. 8. 8 



No. 13. D. M. (~P)2666. 

R. A. 12h 20in 17s. 
Decl. — 1° 13'. 

o tt 

1881.829 154.4 1.55 8.0. .8.5 II 12:05 

.331 151.8 1.28 8.0..8.3 II 12:25 

.334 153.3 1.36 8. 2.. 8. 3 II 11:25 

1881.33 153.2 1.40 8.1.. 8. 4 
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Xo. 14. Lament 1121. 







R. A. 12h 54in 39s. 
Decl. + 3** 31'. 








1881.419 
.447 


264.1 
260.4 


2.71 
2.92 

2.81 




8.3. .10.5 
8.3. .10.5 


I 
I 


14; 

14: 


:10 
15 


1881.43 


262.2 


8. 3.. 10.5 








No. 15. 


LI 


. 25043. 












K. A. 13h 26m 468. 
Decl. — r 48'. 








1881.309 
.331 


295.1 
297.4 


16.14 
16.20 

16.17 




7.0..11.0 
7.0. .11.5 


III 
II 


13: 
13: 


50 
00 


1881.32 


296.3 


7.0..11.2 





No. 16. LI. 25923. 

R. A. 14h 2in 9s. 
Decl. —2'' 58'. 

O It 

1881.433 219.7 3.07 8. 3.. 8. 5 II 15:45 

.438 216.2 3.19 8. 5.. 8. 6 I 14:15 

.447 219.1 3.02 8. 5.. 8. 6 I 14:25 



1881.44 218.3 3.09 8. 4.. 8. 6 



No. 17. Anon. 







R. A. 14h 4m 16s. 
Decl.— 2° 6. 








1881.329 
.331 
.447 


243.7 
244.3 
243.7 


4.28 
4.15 
4.55 




8.8. 
9.0. 

8.7. 


9.5 
.9.7 
.9.2 


I 

I 
I 


14:10 
13:15 
14:50 


1881.37 


243.6 


4.33 




8.8. 


.9.5 







No. 18. LI. 26172. 

R. A. 14h 12m 48s. 
Decl. —17° 58'. 

9 tl 

1881.370 859.0 3.66 7. 8.. 11.0 II 14:40 

.380 358.7 3.52 7.5 11.0 II 14:40 

.386 356.0 3.56 7.5. .11.0 II 13:30 

1881.38 357.9 3.68 7. 6.. 11.0 
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No. 19. Anon. 







R. A. 14h 36m 503. 










Decl. -24° 44'. 






1881 .389 


194.6 


1.69 9. 3.. 11.0 


I 


14:10 


.397 


195.3 


1.83 9.5. .11.0 


I 


14:20 


1881.39 


194.9 


1.76 9.4. .11.0 










No. 20. 5 Librae. 

R. A. 14h 39m 21s. 
Decl. -14° 57'. 






1881.419 


250.4 


2.86 6.5. .11.0 


II 


14:20 


.438 


249.6 


2.47 6.0. .11.0 


I 


15:00 


.447 


249.4 


2.75 6.3. .10.8 


II 


14:40 


1881.43 


249.8 


2.69 6. 3.. 11.0 





No. 21. Anon. 







R. A. 14h 48m 578. 
Decl. -W 15'. 








1881.419 
.438 
.447 


22.3 
23.0 
23.6 


3.93 
3.95 
3.90 




8.5. 
8.8. 
8.3. 


.8.6 

.8.8 
.8.3 


II 

I 
I 


14:30 
15:15 
14:30 


1881.43 


23.0 


3.92 




8.5. 


.8.6 







No. 22. Anon. 







R. A. 14h 55m 193. 
Decl.— 19° 48'. 






1881.389 
.395 
.397 


860.8 
360.8 
358.6 


2.28 
2.14 
2.23 




8.3. .9 5 
8.5. 9.5 
8.6. .9.0 


I 

I 
I 


14:00 
16:30 
15:30 


1881.39 


360.1 


2.23 




8.5. .9.3 







No. 23. Anon. 







R. A. 15h 2m 5l8. 
Decl.— 7M8'. 








1881.883 
.389 
.395 


360.1 
361.4 
360.5 


3.44 
3.30 
S.46 

3.40 




8.7. 
8.5. 
8.7. 


.9.0 

.8.8 
.8.8 


I 

I 
I 


17:20 
14:55 
16:15 


1881.39 


360.7 


8.6. 


.8.9 




6 — Wash. Ob. 
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No. 24. Anon. 





X 


R A. 15h 
Decl.— 35 


16ni 5s. 
i° 30'. 






1881.389 
.419 
.433 


276.7 
276.0 
276.9 


3.56 
3.94 
3.79 




8.7. .9.0 

8.5. .8.7 
8.7. .8.8 


I 

I 
I 


15:00 
15:35 
15:15 


1881.41 


276.5 


3 76 




8.6. .8.8 







No. 25. Anon. 

R. A. 15h 33m 35s. 
Decl. —14° 8'. 

O H 

1881.395 312.8 1.32 8.S..9.3 I 16:85 

.397 816.2 1.16 9.0. .9.1 I 15:50 

.433 312.5 '1.24 8. 6.. 8. 8 II 15:35 

1881.41 313.8 1.24 8. 8.. 9.1 



No. 26. Anon. 







R. A. 16h 31m 10s. 
Decl.— 5" 6'. 






1881.389 
.895 
.433 


4.3 
3.9 
4.1 


7.06 
7.00 
6.92 


9.0. .9.5 

8.7. .8.7 
8. 8.. 8. 8 


I 
I 
I 


15:25 
17:25 
16:15 


1881.41 


4.1 


6.99 
No. 27. 


8.8. .9.0 
LI. 30853. 










R. A. 16h 52m 32s. 
Decl. -13° r. 






1881.419 
.436 
.447 


136.6 
133.3 
135.0 


4.78 
4.85 
4.99 


8.5. .9.3 

ft. 5.. 8. 8 
8. 5.. 93 


I 
I 

I 


15:50 
16:05 
16:85 



1881.43 135.0 4.87 8. 5.. 9.1 



No. 28. O. Arg. 16709. 

R. A. 17h 16m 46s. 
Decl. —30° 25'. 

o n 

1881.507 238.1 3 73 8.9. .9.5 I 18:40 

.578 236.5 3.52 8. 6.. 8. 8 I 18:30 

.616 235.8 3.00 8. 5.. 9.0 I 18:05 

1881.57 236.8 3.42 8. 7. 9.1 
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No. 29. Arg. 16893. 

R. A. 17h 24m 35s. 
Decl. — 30° 22'. 

1881.433 230.6 1.44 7.8. .8.8 II 17:05 

.436 229.4 1.38 8.0..8.5 I 17:05 

.496 230.6 1.24 8.0. .8.7 II 16:65 



1881.45 230.2 1.85 7.9. .8.5 

No. 30. LI. 32046. 







R. A. 17h 80m 29s. 
Decl.-23M9'. 






1881.419 
.433 
.436 


lll.l 
111.9 
112.1 


3 42 
3.32 
3.10 




8.8. .9.0 
8.0. .9.0 
8.5. .9.5 


I 
I 
I 


16:05 
17:55 
17:15 


1881.43 


111.7 


3.28 




8.3. .9.2 







No. 31. Anon. 

R. A. 17 h 31m 44s. 
Decl. -14° 46'. 

1881.383 334.7 1.33 9.0. .9.3 I 18:00 

.895 341.8 1.42 8. 8.. 9.0 I 17:40 



1881.38 838.2 1.38 8. 9.. 9. 2 



No. 32. Anon. 

R. A. 17h 55m 15s. 
Decl. -27" 4'. 

1881.433 101.5 4.68 8.0..8.8 I 18:00 

.436 102.1 4.54 8.0. .8.8 I 17:25 

.447 100.8 4.41 8.0. .8.7 1 18:10 



18^1.44 101.5 4.54 8.0..8.8 

No. 33. Anon. 







R. A. 18h 55m 40b. 
Decl. -28° 49'. 






1881.496 
.507 
.581 


59.2 
60.4 
57.6 


2.54 
1.90 

2.82 




8.3. .8.4 
8.2. .8.4 
8.5. .8.5 


II 
II 

I 


18:00 
19:20 
20:10 


1881.53 


59.1 


2.42 




8.3. .8.4 
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N( 


). 34. Eadcliffe 4234. 










R. A. 19h 9m 55s. 
Decl. +55° 6 






1881.460 
.465 
.471 


271.5 
271.7 
270.3 

271.2 


3.14 8.5. .9.2 
3.26 8.4. .9.0 
3.49 8.6. .9.0 

3.30 8.5. .9.1 


III 

II 

I 


14:45 
14:50 
15:35 


1881.46 








No. 35. ArioD. 










R. A. 19h 17m Is. 
Decl.— 18° 43. 






1781.638 
.641 
.666 


191.7 
193.0 
188.9 


1.40 8. 5. .8 9 
1.57 9.0. .9.2 
1.22 8.8. .9.0 


II 

III 

11 


19:10 
19:00 
19:25 


1881.65 


191.2 


1.40 8. 8.. 9.0 







No. 36. Anon. 







R. A. 19h 49m 45s. 
Decl. — 20° 48'. 






1881.692 
.698 
.731 


215.9 
214.0 
212.9 


0.93 
1.03 
1.14 




8.5. .9.0 
8.5. .9.0 
8.5. .9.0 


III 

I 

II 


19:30 
19:40 
19:40 


1881.71 


214.3 


1.03 




8.5. .9.0 







No 37. Anon. 







R. A. \ 
Decl. - 


30h 2m 12s. 
-4^ r. 






1881.644 
.668 
.692 

£1 

1881. 67 


314.5 
313.6 
312.8 


2.97 
3.17 
3.03 


8.6. .11.0 
8.6. .11.5 
8.7. .11.8 


I 
I 
I 


19:20 
19:20 
19:00 


313.6 


3.06 


8.6. .11.4 










No. 88. 


Schj. 8070. 










R. A.20h22m488. 
Decl. -8^ 25'. 






1881.692 
.698 
.709 


298.6 
298.7 
296.2 


2.76 
2.76 
2.47 


8.5. .11.0 
8.6. .11.5 
8.4. .11.0 


I 
I 
I 


19:10 
19:20 
20:50 


1881. 69 


297.8 


2.66 


8.5.. 11.2 
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No. 89. D. M. (50») 3145. 







R. A. 20h 33m 78. 
Decl. +50 28'. 






1881.460 
.465 

.471 


1^6.2 
177.2 

175.5 


7.67 

7.79 
7.46 


8. 0.. 11.0 
8. 0.. 11.0 
8.0..10.5 


II 

I 
I 


15:00 
15:00 


1881. 46 


176.3 


7.64 


8.0.. 10. 8 







No. 40. O. Arg. 20773. 







R. A. 20h 36m 34s 












Decl.— 19= 


55'. 












A and B. 








1881.496 


358.2 


5.30 


8.7. 


.9.0 




18.50 


.506 


357.6 


5.37 


8.5. 


.8.8 




19.40 


1881.50 


357.9 


5.33 


8.6. 


.8.9 










C and D. 








1881.496 


187.4 


4.63 


9.0. . 


9.5 




19.40 


.507 


187.8 


4.71 


9.2.. 


10.5 




19.40 


1881.50 


187.3 


4.67 
A and 


9.1. 
C. 


.10.0 






1881.496 


257.7 
257.7 


144.76 
144.66 








18.55 


.507 






19.45 










1871.50 


257.7 


144.71 









No. 41. 0. Arg. 20773. 

R. A. 20h 42m 5s. 
Decl. +53° 35'. 

A and B. 

1831.460 238.4 3.37 8. 5.. 12. 5 I 16.10 

.490 237.0 3.43 8. 5.. 12.0 I 16.50 



1881.47 


237.7 


3.40 8.5 
A and C. 


.12.3 


I 


16.50 


1881.460 

.465 

471 


261.6 
263.5 
263.3 


7.84 

8.06 8.2. 

7.78 8.5. 


.11.0 
.11.0 
.11.0 


I 
I 
I 


15.15 
15.20 
16.00 



1881.47 262.8 7.89 8. 4.. 11.0 
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No. 42. Anon. 







K. A. 20h 46m 328. 
Decl.— 17^ 44 . 




• . 


1881.698 
.709 
.731 


228.4 
229.2 

227.1 


1.03 
0.90 
1.03 




8.6. .9.0 

8.7. .8.7 
8.8. .9.0 


II 
II 
II 


19.55 
20.40 
20.50 


1881.71 


228.2 


0.99 




8.7. .8.9 







Kg. 43. D. M. (2^^)4262. 

R. A. 20h 46m 48s. 
Decl. -+-2" 45. 

1881.638 4.5 1.96 8. 4.. 10.0 II 20:15 

.641 2.4 2.09 8.5. .10. 8 I 20:20 

.644 4.1 1.69 8. 4.. 10. 8 I 19:40 



1881.64 3.7 1.91 8. 4.. 10. 5 

No. 44. O. Arg. 22177. 







R. A. 21h 19m 25s. 
Decl. +50 r. 






1881.460 
.465 
4.90 


272.2 
270.7 
273.9 


2.73 
2.88 
2.52 

2.71 


8.3. .10.5 
8.5. .10.8 
8.2. .10.0 

1 


I 
I 

I 


15:40 
15:50 
17:00 


1881.47 


272.3 


8.4.. 10. 4 






No. 45. W^B 


. XXI. 591. 










R. A. 2lh 25m 2l8. 
Decl. +34^ 32'. 






1881.493 
.499 
.504 


16.0 
19.3 
18.1 


1.23 
1.27 
1.35 


8.7. .9.5 
8.3. .8.8 
8.5. .9.0 


III 
II 
II 


19:49 
19:20 
16:20 


1881.49 


17.8 


1.28 


8 5. .9.1 







No. 46. D. M. (35«) 4585. 

R. A. 21h 31m 398. 
Decl. +35= 52'. 

o u 

1881.504 197.3 1.16 9. 5.. 9. 8 II 16:50 

.556 .. 1.20 9. 5.. 9. 8 II 19:15 

.559 203.6 1.18 9. 6.. 9.8 I 18:15 



1881.54 200.4 1.18 9 5.. 9. 8 
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No. 47. D. M. (49^) 3578. 

R. A. 21h 84in 9s. 
DecK +49 23. 

1881.490 229.0 6.84 8. 5.. 12.0 I . 17:50 

.493 228.6 6.25 8.6. .12.0 I 19:50 

.499 229.1 6.81 8. 0.. 12.0 I 17:10 



1881.49 


228.9 
Nq 


6.63 8. 4.. 12.0 

. 48. 0. Arg. 22899. 

R. A. 21h 44m 18s. 
Decl. +5r 3'. 






1881.460 


22.0 


4.50 8.7. .9.0 


I 


16:25 


.465 


23.2 


4.19 8.3. .8.8 


I 


16; 00 


.490 


, 23.4 


4.62 8.7. .9.0 


I 


17:30 


1881.47 


22.9 

No. 


4.44 8.6. .8.9 

49. D. M. (28«) 4212. 

R.A.21h46m22s. 
Decl. +28^ 22. 






1881.499 


343.6 


2.18 8.5. .10.7 


ir 


19:20 


.504 


346.0 


2.22 8. 2.. 10. 5 


I 


17:10 


.556 


• • • • . 


2.21 8.5. .10.5 


II 


19:25 


.559 


344.9 


2.29 8.7. .10.5 


I 


18:20 


1881. 53 


344.8 
No. 


2.23 8. 5.. 10. 5 

50. 0. Arg. 22967. 

R. A. 21h 47ra 14s. 
Decl. +63^ 44. 






1781.460 


171.9 


1.25 8. 8.. 10. 5 


II 


16:15 


.465 


172.7 


1.42 8.7. .10.0 


I 


16:05 


.493 


166.8 


1.75 8.7. .10.8 


I 


20:10 


.578 


174.9 


1.44 8.4. .10.5 


I 


20:15 


1884. 50 


171.5 

No. i 


1.47 8. 7.. 10. 4 

51. D. M. (4-P)4630. 

R. A. 22h 29m 5s. 
Decl. +2^ 3'. 






1881.622 


179.0 


0.90 8.5,. 9.0 


I 


19:40 


.638 


181.8 


0.90 8.3.. 8.8 


II 


20:50 


.641 


182.5 


0.91 8.6.. 9.0 


II 


20:50 



1881. 63 181.1 0.90 8.5.. 8.9 
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No. 52. O. Arg. 24896. 

B. A. 22h 82m 18s, 
Decl. +50° 40'. 



1881.490 
.493 
.499 
.529 
.531 
.540 
.542 

1881.52 



290.5 

S86.2 
291.7 
288.6 
290 8 
288.5 
291.1 

289.3 



4.56 
4.56 
4.74 
5.18 
4.85 
4.54 

4.75 



8.3. .12.0 
8.3. .11.0 
8.0. .10.5 
8.0. .11.0 
8.0. .11.0 
8.0. .11.0 

8.1. .11.1 



18:00 
20:85 
17:30 
21:05 
18:55 
17:50 
20:15 



No. 53. Lamont 4660. 

R. A. 22h 42in 54s. 
Decl.— 7° 8'. 



1881 638 
.698 
.709 



4.7 
0.0 
2.2 



1.58 
1.44 
1.49 



8.6.. 9.5 
8.6- 10.0 
8.6. .10.5 



II 
II 
II 



20:00 
20; 20 
21:00 



1881.68 


2.3 

No, 


1.51 8.6. .10.0 

54. 0. Arg. 24750. 

R. A. 22h 45m 33s. 
Deci. +50= 29'. 






1881.545 
.556 
.559 


196.6 
195! 2 


1.80 9.0. .9.3 
].9a 8. 4.. 8. 5 
1.57 8.6. .8.8 


II 
I 
I 


19:50 
20:10 
18:10 


1881.55 


195.9 

No. 55 


1.76 8.7. .8.9 

. W2B. XXII. 1210. 

R A. 22h 53m 558. 
Decl. +39° 88'. 






1881.575 
.578 
.518 


192.6 
191.8 
190.6 


1.84 9.0. .10.3 
1.94 9.3. .10.0 
1.69 9.0..10.0 


II 
II 

I 


18:05 
20:30 
21:10 



1881.58 



191.7 



1.83 



9.1. .10.1 



No. 56. D. M. (4r) 4656. 

R. A. 22h 54m lis. 
Decl. +41° 11'. 



1861.414 
.419 
.447 
.449 

1881.48 



122.5 
122.4 
129.6 
126.2 

125.2 



1.10 
1.00 
0.86 
0.74 

0.93 



8.0. .8.5 
8.5. .8.5 
8. 5. .8. 5 
8.5. .8.6 

8.4. .8.5 



II 
II 
II 
II 
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19:00 
19:15 
18:20 
18:10 
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No. 57. D. M. (500 3962. 

R. A. 23h 3m 49s. 
Decl. +50° 53'. 

1881.493 293.1 2.59 8. 5.. 10. 7 I 20:45 

.504 295.6 2.46 8.5.. 9.5 I 18:25 

.545 298.2 2.84 9.0..10.8 I 20:15 



1881.51* 295.8 2.46 8. 7.. 10. 3 



No. 58. 0. Arg. 25809. 

R. A. 23h 30m 53s. 
Decl. +53° 17'. 

1881.545 0.4 3.89 8.8. .11.0 I 20:20 

.556 ... 3.63 8. 4.. 10. 5 I 20:10 

.559 1.6 3.59 8. 5.. 11.0 I 18:30 



1881.55 1.0 3.70 8. 6.. 10. 8 

No. 59. O. Arg. 26248. 







R. A. 23h 53m 57s. 
Decl. +52^ 35'. 










A and B. 






1881.545 
.556 
.559 

.578 


10.4 

i3"7 
12.9 


0.97 
0.81 
1.25 
0.96 


9.0..9.2 

8.5. .8.6 
8.5. .8.7 
8.5. .8.5 


I 

I 

I 

II 


21:05 
19:40 
18:40 
20:40 


1881.56 


12.3 


1.02 


8.6. .8.8 










A and C. 






1881.556 
.559 

.578 


307 .'9 
307.1 


19.76 
19.40 
20.32 


10.8 

10.5 

11.0 


I 

I 

II 


19:45 
19:45 
20:46 


1881.56 


307.5 


19.83 


10.8 





No. 60. D. M. (SS**) 5112. 



1881.698 
.717 
.731 


123.1 
125.1 
124.2 

124.1 


R. A. 23h [ 
Decl. + 38° 

0.51 
0.65 
0.69 

0.62 


55m 178. 

58'. 

8.5.. 9.0 
8.5. .9.0 

8.5.. 8. 8 


III 
III 
III 


20:55 
20:20 
22:09 


1881.71 


8. 5.. 8. 9 
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VL A LIST OF 88 NEW DOUBLE STAES DISCOVERED 
AND MIOROMETRICALLY MEASURED AT THE 
WASHBURN OBSERVATORY FROM APRIL 23 TO 
SEPTEMBER 30, 1881, BY MR. S. W. BURNHAM. 

^. 776. D. M. (49°) 40. 

R. A. Oh lOm 53s. 
Decl. +49° 55'. 

1881.575 202.8 0.79 9.0. .9.8 III 19:55 

.578 801.4 0.93 8. 5.. 8. 6 11 20:56 

.610 203.3 0.97 9.0..9.2 II 20:45 



1881.59 202.5 0.90 8. 8.. 9.0 

^. 777. D. M. (-P) 32. 







RA Oh 14m 57s. 
Decl. -0\55'. 








1881e728 
.731 

.747 


161.5 
168.1 
167.4 


4.24 
4.06 
3.97 

4.09 


8.5., 
8.5. 
8.5. 


.10.0 
. 9.0 
. 9.5 


I 
I 

1 


0:85 
23:20 
22:20 


1881.73 


166.7 


8.5.. 


. 9.5 





^. 778. D. M. (51°) 72. 







R. A. Oh 19m 488. 
Decl. +51° 10 . 








1881.578 
.589 
.652 


47.6 
49.6 
46.5 

47.9 


1.04 
1.02 
1.09 

1.05 


9.5. 
9.5. 
9.5. 


.9.5 
.9.5 
.9.5 


II 

I 

II 


21:10 
23:35 
20:80 


1881.61 


9.5. 


.9.5 





,?. 779. LI. 592. 







R. A. Oh 21m 86s. 
Decl. + 22° 55 . 








1881.641 
.668 
.709 


261.0 
266.9 
262.0 


0.81 
0.99 
0.74 

0.85 




9.O.. 

8.O.. 
8.4.. 


9.0 
9.2 

8.8 


III 
HI 
III 


0:00 
20:45 
22:55 


1881.67 


263.8 


8.5.. 


9.0 
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^. 780. D. M. (36^) 79. 

R. A. Oh 26m Og. 
Decl. +37° 5'. 

o " 

1881.728 2.41 8.5. .10.0 I 20:05 

.731 143.4 2.14 8. 5.. 10.0 I 22:25 

.747 145.1 2.42 8.6.. 9.5 I 20:50 



1881.73 144.2 2.33 8.5.. 9.8 



i9. 781. LI. 1337. 

K. A.. Oh 44m Os. 
Decl. +68° 20'. 

1881.499 83.1 1.10 8.0. . 8.5 II 10:10 

.504 3C.2 1.08 8.0. . 8.5 II 18:36 

.529 30.3 0.93 8.3.. 8.7 II 18:05 



1881.51 31.2 1.04 8.1.. 8.6 

/9. 782. LI. 2357. 







R A. lU 13m 18s. 
Decl. +55^ 35'. 






1881.545 
.575 
.608 


79.2 
79 9 
78.6 

79.2 


3.02 

2.87 
2.97 

2.95 


8.O.. 9.3 
8. 0.. 10.0 
8.O.. 9.5 


I 
11 
II 


20.40 
20.40 
30.35 


1881.57 


8.0.. 9.6 






^. 


783. 0. 


Arg. 1777. 










R. A. Ih 32m 26s. 
Decl. +73= 56'. 






1881.709 
.711 
.714 

.717 


319.0 
311.8 
322.7 
318.3 


0.90 
1.05 
0.96 
0.81 


8.7. .9.0 
8.4. .8.8 
8.5. .8.8 
8.6. .9.0 


III 

III 

II 

III 


23.45 
20.40 
21.00 
19.20 



1881.71 318.0 0-93 8. 5.. 8. 9 

^. 784. D. M. (22 ) 269. 

R. A. Ih 39m 338. 
Decl. +22° 20'. 

1881.698 44.9 1.67 8. 7.. 9. 5 II 21.40 

.709 48.3 1.80 8. 8.. 9. 5 II 22.26 

.731 46.8 2.11 9. 2.. 9. 6 I 22.25 

1881.71 46.7 1.86 8. 9.. 9. 5 
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/?. 785. 49 Cassiopea). 

R. A. Ih 54m 4s. 
Decl. +75° 32'. 

1881.668 244.2 5.27 6.0..13 I 22:35 

.695 246.7 5.25 6 0. .13 I 18:50 

.714 245.2 6.13 6.0..13 I 20:40 

.717 246.6 5.19 6.G..12.5 I 19:16 



1881.70 245.7 5.22 6.0..13 



/9. 786. D. M. (55'*) 563. 

R. A. 2h 9in 18s. 
Decl. +55^ 12'. 

c f 

1881.555 4.89 8.4.. 9.0 I 20:40 

.559 853.9 5.04 8. 5.. 10. 2 I 20:86 

.575 352.2 4.95 8. 6.. 10. 5 I 20:50 

.698 352.8 4.68 8. 5.. 10.0 I 21:00 



1881.57 353.0 4.89 8. 5.. 9. 9 



/?. 787. LI. 6478. 

R. A. 3h 25m 39s. 
Decl. +48^ 13'. 

1881.668 232.2 2.23 8. 0.. 12.0 II 23:10 

r.695 227.5 2.18 8. 0.. 12.0 I 22:25 

.799 235.9 1.75 8. 0.. 12.0 II 20:35 



1881.69 228.5 2.05 8. 0.. 12.0 

^. 788. D. M. (42°) 786. 







R. A. 3li 27m 10s 
Decl. +42° 10'. 












A and B. 








1881.668 
.698 
.698 
.709 


306.1 
305.6 
307.2 
305.9 


2.63 
3.01 
2.64 
2.86 

2.78 


8.0. 
8.5. 
8.5. 
8.4. 


.11.0 
.11.0 
.10.0 
.10.0 


I 
I 
I 
I 


0:00 
22:35 
22:16 
22:40 


1881.69 


806.2 


8.3. 


.10.5 








A. and 


C. 








1881.668 
.695 
.698 
.709 


82.3 
82.0 
82.4 

82.2 

82.2 


34.17 
34.23 
34.79 
34.57 


. . • 

• • • 


..9.0 

.9.0 

..8.6 

..8.5 


I 

I 

I 

• I 


22:40 
22:40 
22:20 
22; 50 


1881.69 


34.44 


... 


..8.8 
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^. 789. L». 8126. 

R. A. 4h 23m SOs. 
Decl. +37 24'. 

1881.668 322.9 1.34 8.3. .8.8 III 0:20 

.695 823.0 1.28 8.0.. 9.0 II 28:15 

.709 321.9 127 8.0..8.5 II 28:25 



1881.69 322.6 1.30 8.1.. 8. 8 



/J. 790. Anon. 

R. A. lOh 4m 58. 

Decl. — 12° 17'. 

Place from Berlin Catalogue. 

1881.342 67.4 2.19 8.5.. 9.5 I 

.356 6Ji.O 2.20 8. 8.. 10. 8 II 11:20 

.389 67.3 2.12 8. 5.. 10.0 I 12:20 



1881.36 67.9 2.17 8. 6.. 10.1 



/9. 791. Anon. 

R. A. lib 14m 50s. 
Decl. +7'^43'. 

Pluce from Lamonrs zoDes. 



1881.293 


201.5 




2.10 


P. 8. .10.0 


II 


13:05 


.329 


197.9 




2.37 


8.0. .10.5 


II 


11:15 


.441 


200.4 




1.71 


8.5. .10.5 


I 


11:35 


1881. 32 


199.9 


^. 


2.06 
792. 


8.3. .10.3 

Schj. 4219. 












R.A. Ilh35m3l8. 












Decl. + 


3^ 33'. 






1881.331 


204.9 




1.74 


8.5. .11.0 


I 


11:45 


.343 


203.3 




2.16 


8.0 .11.0 


I 


11:15 


.453 


205.2 




1.85 


8.5 11.0 


II 


12:00 


1881. 34 


204.5 




1.92 


8.3. .11.0 








^. 


793. D. 


M. (7«) 2474. 












R. A. lib 37m 268. 












Decl. + 


V 14'. 






1881.293 


120.3 




1.17 


9.5. .10.0 


11 


12:45 


' .340 


\ 112.0 




1.35 


9.7. .10.5 


II 


12:00 


.842 


110.3 




1.43 


9.5. .10.5 


11 


11:10 


1881. 82 


114.2 




1.32 


9.6. .10.3 
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/9. 794 0. Arg. 12149. 

R. A. llh 47m 138. 
Decl. +74^ 26'. 

A Daked-eye star, 6-7m. accord Id g^to Heis. 

1881.301 105.8 0.54 6.5. .7.5 IV " 10:00 

.304 105.3 0.44 6.5. 8.0 IV 9:40 

.818 110.5 0.34 6. 5.. 8.0 IV 9:35 Daylight. 

.878 113.2 0.43 6. 3.. 7. 5 IV 12:30 Cloudy. 

.381 98.0 0.36 6. 5.. 8.0 IV 11:30 Daylight. 



1881 34 106.6 0.42 6. 5.. 7. 8 

^ 795. K. 2778. (AB=Oi' 242.) 







R. A.llh53m5l8. 
Decl. +71° 20'. 








• 


A. and B. 

m 






1881.266 
.274 
273 
.882 


150.7 
151.0 
151.4 
150.4 


83!75 
33.55 
83.47 




7.5. .7.5 
7.5. .7.5 

8.0..8.0 

7.7. .7.7 


III 
II 
II 
12 


10:40 
11:24 
12:30 


1881.30 


150.9 


33.59 
A. 


and 


7.7. .7.7 
a. 






1881.266 


325.0 
329.5 
829.6 
324.0 


13.23 
14.08 
14.15 

13.82 






III 
II 
II 
II 




.273 
.293 

.383 


13.. 

13.. 

13. 


10:45 
11:85 
12:50 


1881.30 


327.0 


13.. 








B. 


and h. 






1881.266 
.274 
.293 
.883 


115.1 
115.2 
114.5 
120.1 

116 2 


6'i4 
5.44 
5.75 

5.78 




12.5 

13.. 

12.. 

12.5 


II 
II 
II 
II 


i6':30 
11:30 
12:40 


1881.30 


12.5 








/?. 796. 


LI 


. 23014. 










R. A. 12hllml9s. 
Decl. +7° 16'. 








A very close and difficult pair« 






1881.293 
.324 
.386 


267.1 

275.7 
269.8 


0.25 est 

0.38 

0.24 


8.0.. 8.0 
8.0..9.0 
8.0..9.5 


IV 
IV 
IV 


11:40 
11:40 
12:55 



1181.34 270.9 0.31 8.0..8.8 
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,9. 797. D. M. (6») 2630. 







R A. 12h 28m 27s 
Decl. +6° 38'. 












A and B. 








1881.293 
.304 
.331 


169.8 
171.1 
172.7 


0.80 
0.66 
0.73 


8.3. 

8.5. 
8.7. 


.8.3 

.8.7 
.8.7 


III 
III 
IV 


13:20 
13:40 
13:40 


1881.31 


171.2 


0.73 


8.5. 


.8.6 










AB and C. 








1881.293 
.304 
-.829 


3.5 
3.0 
3.2 


77.25 
77.21 
77.41 


.... 


.9.0 
.9.0 


III 

III 

II 


13:30 
13:20 
10:00 










1881.31 


3.2 


77.29 


.... 


.9.0 










/?. 798. 


LI. 2^307. 










R. A. 12h 5901 40s 
Decl. —17 21'. 








1881. 842 
.358 
.392 
.397 
.419 


177.4 
163.5 
175.0 
181.0 
174.7 


0.62 
0.73 
35 
0.45 
0.56 

0.54 


8.0. .8.0 
8 0..8.0 
8.0. .9.0 
8.5. .9.0 
8.0. .8.3 


III 
II 
IV 
III 
III 


12:30 
12:30 
13:20 
14:10 
13:20 


Poor seeing. 
Very difficult. 


1881.38 


174.3 


8.1. .8.5 





/9. 799. R 2963. 

R. A. 13h Im 78. 
Decl. +73° 40'. 

A naked-eye star according to Heis, 6-7m. 

1881.299 0.73 7.0. .8.5 IV 12:20 

.304 238.5 0.63 6.0..8.5 III 10:00 

.318 239.2 0.45 6.5. 8.5 IV 9:45 Daylight. 

.378 238.4 0.53 6. 5.. 8.0 IV 13:10 Cloudy. 

.381 238.8 0.49 6. 5.. 8. 5 IV 11:40 



1881.34 238.7 0.57 6. 5.. 8. 5 

/9. 800. Comae 201, 

R. A. 13h 10m 49s. 
Decl. +17° 40'. 

1881.304 120.4 1.25 7.0..10.5 III 13:50 

.353 119.3 1.11 7.0. .10.0 IV 13:15 

.373 126.1 1.49 7. 5.. 10.0 III 16:26 

.419 120.0 1.21 7.0..10.5 III 14:15 

1881.36 121.5 1.27 7.1,. 10. 2 
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)9. 801. LI. 25399. 

. K. A. 18h 40m 43s. 
Decl. +11° 26'. 



1881.293 829.4 2.83 8.0..il.O II 14:20 

.804 328.6 2.83 8. 2.. 10. 8 IV 10:20 

.831 825.9 2.81 8. 0.. 10.8 I 13:55 



1881.31 328.0 2.76 8.1.. 10. 9 

;9. 802. D. M. (49°) 2245. 







R A. 13h 43m 49s. 
Decl. +48° 57'. 






1881.801 
.804 
.383 


o 

223.5 
222.8 
225.5 


3.80 
3.55 
8.43 

3.43 


7.6. .11.0 
7.8 .11.0 
8.0..10.8 

7.8. 11.0 


II 
II 
II 


10:42 
11:00 
18:10 


1881. 33 


223.9 








^. 803. 


LI. 2599L 










K. A. 14h 4m 46s. 
Decl. -2° 6'. 






1881.447 


« 
227.9 


* 
5.27 


7. 8.. 12.0 


i 


15:00 



)9. 804. Anon. 







R. A. 14h 31m 42s. 
Decl. -8° 9'. 








Place from Berlin Catalogue. 






1881.433 
.396 


167.9 
164.5 

166.2 


1.47 
1.83 

1.40 


8. 2.. 10. 5 
8. 0.. 11.0 


II 
II 


15:25 
15:00 


1881. 46 


8.1. .10.7 





)9. 805. O. Arg. 18799. 

R. A. 14h 82m 588. 
Decl. -26° 88'. 



A. and B. 



1881.897 135.9 23.01 7. 5.. 13 II 15:00 

.417 134.9 25.24 7.0..13 I 15:07 



1881.41 135.4 24.12 7. 2.. 13 

7— Wash. Ob. 
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A. 


andO. 








1881.897 


42.2 
41.7 
42.0 

42.0 


124.12 
124.14 
123.68 




...9.0 


II 

I 
I 


15*10 


.419 




...9.6» 


15-05 


.438 


... 


..9.0 


14:40 


1881.43 


123.98 


... 


...9.2 








0. 


andD. 








1881.397 
.414 


240.0 
239.5 
239.6 

239.7 


1.85 
2.33 
1.80 

1.99 


.... 


...12 
...12 


II 

I 
I 


14:55 
15:57 


.498 


.... 


...11 


15:20 


1881.44 




.11.7 





1881.44 201.5 0.63 9.0.. 9.0 



II 


14:45 


I 


14:40 


I 


14:80 



)9. 806. O. Arg. 1S813. 

R. A. 14h 33in 27s. 
Decl. -25°46'. 

A. and B. 

1881.397 67.6 71.70 7.5 

.419 67.3 71.57 7.0 

.438 67.4 71.20 7.5 

1881.43 67.4 71.50 7.8 

B. and G. 

o w 

1881.397 846.5 1.14 8. 5.. 10.0 II 14:30 

.419 844.6 1.26 8.5.. 9.5 I 14:50 

.496 353.3 1.26 8.5.. 9.3 I 15:35 

1881.^4 447.8 1.23 8.5. .9.6 



)9. 807. Schj. 5216. 

R. A. 14h 86m 878. 
Decl. -6*' 18'. 

1831.414 238.9 1.27 8.0. .9.2 II 15:00 

.416 238.0 1.80 8.0..9.0 I 14:00 

.410 240.2 1.15 8.0..9.0 II 15:40 



1881.41 239.0 1.24 8.0..9.1 



)9. 808. Anon. 

R. A. 14h 51ra 46s. 
Decl. — 8° 11'. 

A and B. 

1881.395 207.0 0.63 9.0. .9.0 II 16:50 

.496 196.1 63 9.0..9.0 II 16:50 
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A B and C. 

1881.395 305.0 94.41 8.8 II 16:55 

.438 305.2 94.80 9.0 I 14:50 

1881.41 305.1 94.60 8.9 



)9. 809. Anon. 

R. A. 15hdm48. 
Decl. — 22° 16'. 

Place from WashiDgton Mural Zones. 

1881.340 120.0 1.84 8. 0.. 10.0 II 15:10 

.849 123 8 1.58 7.8.. 9.0 I 13:40 

.370 116.1 1.61 8.0.. 9.0 III 15:25 

.370 121.2 1.36 8.0. . 9.3 III 15:40 



1881.36 120.1 1.47 8.0. . 9.S 



^. 810. Wa B. XV. 1156. 

R. A. 15h 46m 55s. 
Decl, + 42" 50'. 

1881.274 94.5 0.94 8. 3.. 11.0 II 13:55 

.304 91.9 1.28 8.5. .11.0 II 11:10 

.388 93.2 1.04 8.8.. 11. 5 III 13:20 



1881.32 93.2 1.09 8. 5.. 11.2 

^. 811. LI. 29349. 







R. A. 16h'0m268. 
Decl. +22*' 13'. 






1881.304 
.309 
.331 


223.2 

217.4 
224.3 


8.73 
3.35 
3.40 


8.0..11.8 
8.8. .12.0 
8.0..12.5 


II 
II 

I 


15:30 
15:15 
14:50 


1881. 31 


221.6 


8.49 


8.1. .12.1 







^. 812. W2 B. XV. 1553. 

R. A. 16h Im 42s. 
Decl. +17° 13'. 

1881.804 128.1 0.76 8.5.. 8.8 III 15:40 

.309 126.3 0.93 8.0. . 8.0 III 15:20 

.331 127.8 0.92 8.0. . 8.0 II 15:00 

1881. 31 127.4 0.87 8.2.. 8.3 
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)9. 818. W2B. XVI. 661. 

R. A. 16h 23m 2s. 
Decl. +26° 48'. 

O It 

1881.280 164.8 0.85 

.304 165.0 1.05 8.3.. 8.4 II 15; 55 

.309 166.5 0.97 8.4.. 8.4 II 16.10 



1881. 30 165.4 0.96 8.4.. 84. 



i9. 814. W2 a XVI. 676. 

R. A. 16h 23m 9s. 
Decl, +40'' 9'. 

• » 

1881.304 314.8 0.41 8. 4.. 8. 5 IV 12:00 

.495 329.0 0.31 8. 3.. 8. 5 IV 13:45 

.433 324.4 0.35 8. 5.. 9.0 IV 13:40 



1881.38 322.6 0.36 8.4.. 8.7 

p, 815. W2 B. XVI. 686. 







R. A. 16h 23m 168. 
Decl. +43° 11'. 






1881.280 
.304 
.809 


348.5 
349.7 
347.0 


6.03 
6.49 
6.73 


8.0. .10.5 
8. 3.. 10.8 
8.0..10.0 


II 
II 
II 


11*25 
15:50 


1881.30 


348.4 


6.42 


8.1. .10.4 




• 




P- 


816. 31 Herculis. 










R. A: 16h 26m 08s. 
Decl. +33° 46'. 






1881.280 
.304 
.309 


225.0 
224.7 
222.7 

224.1 


4.87 
4.72 
5.32 

4.97 


7.0..11.0 
6.0. .12.5 
6.0..11.8 


I 

I 

II 


13:50 
12:25 
15:40 


1881.30 


6.3. .11.8 





p. 817. W2 B. XVI. 796. 

R. A. 16h 27m 29s. 
Decl. + 23^ 29'. 

o ■ n 

1881.280 149.1 0.96 8. 3.. 8. 3 

.304 147.1 1.17 8.0. .8.0 16:15 

.309 146.5 1.09 8. 3.. 8. 5 14:30 

.331 145.5 1.34 8.0..8.0 II 15:30 



1881.31 147.0 1.14 8. 2.. 8. 2 
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ft, 818. 82 Herculig. 

R. A. 16h 28 m 50«. 
Decl. + 30° 45'. 



1881.433 31.8 2.92 6.0.. 18 II 

.458 38.9 3.61 6. 3.. 13-14 I 

.556 29.9 8.35 6. 5.. 13. 5 I 18:00 



1881.48 33.5 3.29 6. 3.. 13. 5 

The small star is excessively faint, and was invisible, or not measurable, 
on many nights when it was looked for. 

ft, 819. Anon. 







R. A. 16h 80m 268. 
Decl. — 4° 55'. 








1881.395 
.417 
.496 


235. \) 
224.3 
232.3 


1.45 
1.65 
1.67 




8.5. .11.5 
8.5. .11.5 
8.7. .11.0 


I 
I 

I 


17: 
16: 
16: 


10 
15 
15 


1881.44 


230.8 


1.59 

ft. 820. 


L 


8.6. .11 3 

I. 80279. 












R. A. 16h 33m Os. 
Decl. — 2° 52'. 








1881.840 
.342 
.378 


237.8 
287.8 
287.1 


4.19 
4.29 
4.25 




7.8. .9.5 
8.0. .9.5 
8.0. .9.5 


II 
II 
11 


16: 
13; 
15: 


:10 
:15 
;50 


1881.35 


237.6 


4.24 




8.0. .9.5 









ys. 821. D. M. (32») 2799. 







R. A. 16h 47m 13s. 










Decl. +32° 


3'. 






1881.414 


312.5 


1.35 


8.5. .9.0 


I 


16:35 


.433 


314.7 


1.16 


8.3. .8.7 


II 


14:10 


.458 


313.5 


1.13 


8.5. .9 


III 


14:45 


1881.43 


313.6 


1.21 


8.4.. 8. 9 








/?• 


822. Herculis 198. 
R. A. 16h 58m 39s. 










Decl. +19° 


51'. 






1881.554 


227.9 


1.44 


7. 0.. 11.0 


III 


18:25 


.562 


227.4 


1.55 


6.8. .11.5 


III 


18:40 


.678 


228.6 


1.52 


7.0. .11.5 


III 


19:30 


1881.56 


228.0 


1.50 


6.9. .11.3 







Digitized 



by Google 



103 PUBLICATIONS OF 



p. 823. LI. 81107. 

R A. 17h Om 29s. 
Decl. +0° 49'. 

o » 

1881.340 8510 0.98 8.0..9.0 II 16:50 

.373 853.7 1.11 8. 5.. 9.0 III 15:55 

.480 354.7 0.92 8. 5.. 9.5 II 17:15 

.433 356.4 1.17 8.0..9.3 II 16:50 

1881.39 853.9 1.04 8. 2.. 9. 2 



^.824. D. M. (— P)8400. 

R. A. 17h 42m 39s. 
Decl. -1** 45'. 

1881.340 353.8 0.73 8.5. .8.6 II 17:15 

.373 847.9 0.69 8. 5.. 8. 6 III 16:20 

.496 351.0 0.58 8. 5.. 8. 6 III 17:10 

1881.40 350.9 0.67 8. 5.. 8. 6 . 

p. 825. (Ac.= H 2268.) 

R. A. 17h 58in 20s. 
Decl. +25° 22'. 

There is a minute star between the components observed by Struve. 

A and B. 



1881.364 
.370 
.873 


196.5 
199.8 
197.4 


11.57 

11.55- 

11.11 

11.41 


8.5. .13 
8.5. .12.5 
8.3. .13 


I 

I 
I 


16:40 
17:50 
17:05 


1881.37 


197.7 


8.4.. 13 








A and 


C. 






1881.364 
.370 
.873 


212.6 
212.6 
212.4 


19.97 
20.15 
20.12 


8:5. .8.7 
8.5 .9.0 
8.3. .8.7 


I 
II 

I 


16:35 
17:40 
17; 00 



1881.37 212.5 20.08 8.4.. 8. 8 

^. 826. D. M. (9°) 8566. 

R. A. 18h 2m 5s. 
Decl. +9° 45'. 

O H 

1881.503 337.5 0.70 9.5.. 9.6 II 18:00 

.556 0.54 9.8. .10.0 III 19:00 

.644 344.7 0.56 9.5.. 9.5 II 18:25 



1881.57 341.1 0.60 9.6.. 9.7 

A very difflcult pair of small stars; in the field, 5.'3 south of a 7m star. 
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^. 827. 


LI 


87470. 












R. A. 19h 87m 578. 
Decl. — ir 29'. 








1881.681 
.638 
.641 


• 

265.8 
268.4 
269.9 


0.95 
0.78 
0.88 




8.0.. 8. 7 
8. 3.. 9. 5 
8.5. .9.0 


II 

III 

II 


20: 

18: 
21: 


:00 
10 
10 


1881.62 


268.0 


0.87 




8.3.. 9.1 









)9. 828. D. M. (5^) 4290. 

R. A. 19h 41m 3s. 
Decl. +5° 52'. 



1881.638 9.4 2.87 8. 3.. 10.5 II 18.25 

.641 10.9 2.69 8.4.. 10.5 II 18.45 

.647 10.0 3.05 8.3.. 9.5 I 19.20 



1881.64 10.1 2.87 8.8.. 10.2 



^. 829. D. M. (5<^) 4299. 

R. A. 19h 43m Is. 
Decl. +5° 27'. 



1881.641 308.9 0.75 8.4. .8.8 III 18:55 

.647 315.0 0.87 8.3. .8.7 III 19:25 

.666 312.1 0.55 8. 5., 8. 8 IV 18:45 



1881.65 312.0 0.72 * 8.4. .8.8 

)9. 880. L\ 37916. 







R. A. 19h 49m 2s. 
Decl. -1° 9'. 






1881.731 

.747 




107.5 
105.4 


2.77 
2.67 

2.72 


8.0..11.5 
8.0.. 11.0 


II 
II 


20:00 
19:40 


1881.74 


106.4 


8.0. .11.2 





)9. 881. D. M. (47^)2955. 

R. A. 19h 51m 59a. 
Decl. +47'* 4'. 

1881.455 128.9 1.11 8.5. .9.0 III 16:15 

.465 127.0 0.74 8. 7.. 9.0 11 16:30 

.471 128.0 0.97 8. 6.. 9.0 II 15:50 

1881.46 128.0 0.94 8.6.. 9.0 
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p. 832. Lament 3095. 

R. A. :^h Om 5s. 
DecL — lO^SO'. 



1881.638 
.644 



1881.65 



102.9 
101.0 
101.6 

101.8 



1.38 
1.40 
1.29 

1.34 



8.7. .9.0 

8.5. .8.8 
8.5. .8.8 

8.6. .8.9 



II 
II 
II 



21:30 
19:50 
19:05 



)9. 833. LI. 38625. 





* 


R. A. 20h 5m lis. 
DecL— 6°30'. 










A. and B, 








1881.781 
.747 


• 

63.3 
63.7 

63 5 


118.73 
118.44 




..8.4 
..8.5 


I 
I 


20:20 
19:85 


1881.74 


118.58 


..8.4 








B and G. 








1881.731 
.747 


• 

68.8 
63.5 


2.35 

2.25 


8.8. 
8.8. 


.11.5 
.12.0 


I 
I 


20:15 
19:80 


1881.74 


63.7 


2.30 


8.8. 


.11.7 







1881.58 



^. 834. D. M. (6°) 4638. 







R. A. 20h 39m 47s. 








Decl. +6° 


43'. 




1881.456 


136.3 


2.34 


8.5. .11.0 ] 


[ 19:25 


.504 


186.4 


2.66 


8.3. 11.0 


21:35 


.562 


132.4 


2.39 


8.6. .11.0 II 


17:04 


.641 


136.6 


2.45 


8.3. .11.5 


20:45 


.647 


130 1 


2.58 


8.6. .12.0 


10:85 


.666 


132.7 


2.22 


8. 5.. 10. 8 ] 


[ 18:50 



134.0 



2.44 



8.5. .11.0 



)9. 835. LI. 40815. 

R. A. 20h 58m 39s. 
Decl. +7° 17'. 



1881.641 

.666 

668 

1881.66 



256.4 
356.4 
254.3 

255.7 



0.85 
0.88 
0.79 

0.84 



8. 0.. 11.0 
8.0. .11.0 
8.0..11.0 

8.0..11.0 



II 
III 
III 



20:00 
19:00 
20:25 
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^. 836. D. M. (47°) 3291. 







R. A. 21h 2m 278. 
Decl. +47'' 54'. 










A and B. 






1881.575 
.589 

.717 


191.6 
198.0 
189.6 


0.58 9.0. .9.0 
0.64 9.0.. 9.0 
0.68 9.0..9.8 


III 
III 
III 


17:40 
18:35 
19:55 


1881.68 


191.4 


0.62 9.0..9.1 
A, B and C. 






1881.575 
.589 
.717 


218.6 
218.1 
220.8 


27.28 ..10.6 
27.41 ..10.0 
27.46 ..10.0 


III 

III 

II 


17:46 
18:30 
20:00 



1881.68 219.1 27.38 ..10.2 

The distant star, C, may be a close pair. 

^.837. "D.M.(- 10)4170. 



1881.728 
.731 
.747 


• 

186.6 
190.9 
190.8 

189.7 


R. A. 21h ! 
Decl. -0" 

3.76 
3.81 
8.51 

3.70 


3m 433. 
16'. 

8.8.. 10.0 
8.6. .10.3 
8.4.. 10.0 


I 
II 
II 


21:30 
21:05 
19:50 


1881.73 


8.4.. 10.1 





)9.888. LI. 4H62. 

R.A.21hl4m5l8. 
Decl. +2° 37'. 

• « 

1881.644 92.7 1.25 7. 6.. 9. 5 III 20-30 

.666 89.4 1.34 7. 5.. 9.5 III 19:16 

.668 88.9 1.28 7. 8.. 9.5 I 20:15 

1881.66 90.3 1.29 7.6. .9.5 



^.839. D. M. (48°) 3848. 

R. A. 21h 16m 10s. 
Decl. +48° 50'. 

A and B. 

e t 

1881.455 201.2 15.11 8.5.. 12.0 I 16-55 
.465 203.7 8.5.. 12.0 I 15:35 



490 200.3 15.24 8.5.. 12.0 I 17135 

by Google 



1881.47 201.7 15.18 8.5.. 12.0 

7* — Wash. Ob. 
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A and C. 



1881.455 
.465 
.490 


196.1 
197.0 
197.8 


21.19 
21.57 
21.61 


. 9.5 

.9.5 

..9.3 


I 

1 
I 


16.50 
15.30 
17.30 


1881.47 


197.0 


21.46 


..9.4 








^. 


840. Lament 8586. 

R. A. 21h 46in 10s. 
Decl. -2° 17'. 






188l'.728 
.731 

.747 


• 

39.9 
88.1 
40.2 


It 

2.55 
2.71 
2.46 


8. 8.. 10.0 
8.8.. 9.0 
8.5. .10.5 


I 

I 
II 


22:20 
21:15 
21:05 


1881.73 


39.4 


2.57 


8. 7.. 10.0 







^. 841. D. M. (53°) 2628. 

R. A. 21h 49m 21s. 
Decl. +53° 44'. 

o n 

1881.490 190.0 1.73 8. 5.. 11.0 I 17:10 

.493 198.0 2.33 8. 7.. 11. 5 I 20:20 

.711 197.2 2.03 8. 4.. 12.0 I 19:10 



1881.56 194.4 2.03 8. 5.. 11. 5 



/9. 842. D. M. (40 4811. 

R. A. 22h 3m 80s. 
Decl. +5° 6'. 



1881.728 123.2 1.26 8. 5.. 9.0 I 22:50 

.731 119 4 1.21 8.8. .9.0 II 21:25 

P^ * .747 122.7 1.32 9.0..9.3 II 20:10 



1881.73 121.1 1.26 8. 8.. 9.1 

^.843. D. M. ( + r)4606. 

R. A. 22h 18m 43s. 
Decl. +2° 3'. 

1881633 237.5 8.60 8.3. .12.5 I 21:00 

.641 237.6 8.33 8.4. .12.5 I 22:05 

.666 238.1 8.45 8. 4.. 12. 5 I 19:20 

5M — 

1881.65 236.1 8.46 8.4.. 12. 5 
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^. 844. LI. 43912. 

R. A. 22h 23m 328. 
Decl. +5'' %'. 

A and B. 

1881.728 34.2 98.14 ..8.0 I 23:00 

.731 .34.2 98.41 ..8.3 I 21:35 

.747 34.4 98.47 ..8.0 



1881.73 34.3 98.34 ..8.1 

B. and 0, 



1881.728 316.6 2.93 8.8. .10.5 I 23:05 

.731 316.3 3.34 9.5. .11.5 I 21:30 



.747 318.5 3.33 9. 5.. 10. 8 



1881.73 317.1 3.20 9. 3.. 10. 9 



^. 815. 0. Arg. 24536. 

K. A. 22h 36m 26s. 
Decl. +67^53'. 

A and B. 



1881.529 194.9 5.91 8.0..11.8 I 19:20 

.531 194.7 5.38 8. 2.. 12. 5 I 18:15 

.540 5.77 8.2. .12.0 II 17:00 

.542 196.7 5.70 8. 3.. 12.0 I 18:05 



1881.53 195.4 5.69 8. 2.. 12.1 

A and C. 



1881.540 ... 15.66 ..13. II 17:10 

.542 9.1 15.35 ..13.5 II 18:15 



1881.54 9.1 15.50 



;9. 846. LI. 44688. 

R. A.221i44m33s. 
Decl. +23° 54'. 



In a low power field with ju Pegasi, 21sf and 5's. 

O tf 

1881.562 93.2 1.76 8. 5.. 12. 5 I 20:40 

.575 90.1 1.68 8. 7.. 12.0 II 22:30 

.586 67.0 1.75 8.5. .12.0 I 19:45 

1881.57 93.4 1.73 8.6.. 12.2 
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fi. 847. W. XXIL 1103. 

R.A.22h48m45s. 
Decl. +19° 42'. 

1881.641 86.7 6.44 8.4.. 9.0 II 21:50 

.644 37.4 6.48 8. 4.. 9.0 I 21:85 

.647 38.2 6.25 8.7. .9.6 I 19:45 



1881.64 87.4 6.89 8. 5.. 9.2 

/9. 848. D. M. (57°) 2629. 







R. A. 22h 49in 58s. 
Decl. +67'' 44'. 






1881.652 
.668 
.695 


8.1 
3.0 
6.3 


2.68 
3.03 
2.59 


8.8.. 13 
8.3. .12.6 
8.5. .18 


II 
II 

I 


19:40 
21:40 
19:60 


1881.67 


5.8 


2.77 


8.4.. 12.8 








/3. 


849. 0, 


, Arg. 24920. 










R.A.22h51in468. 
Decl. +66° 11'. 






1881.529 
.531 
.540 
.542 


181.1 
128.6 
• • • • . 
121.5 


8.80 
4.12 
8.76 
3.27 


8.8. .12.0 
8.3. .12.0 
8.5. .12.5 
8.0..12.5 


I 
I 
I 
I 


18:60 
18:00 
16:80 
18:60 


1881.53 


127.0 


8.74 

fi. 850. 


8.4.. 12. 3 
LI. 44985. 










R. A. 22h 64m 2l8. 
Decl. +13° 13'. 






1881.562 
.578 
.581 


118.8 
120.0 
120.6 

119.8 


2.96 
3.11 
3.07 

8.05 


8.2.. 10.8 
8.0 10.5 
8.2..10.t> 


II 
II 

I 


20:30 
20:00 
20:65 


1881.67 


8.1. .10.6 






/3. 


851. 0. 


Arg. 25054. 










R. A. 22h 57m 86s. 
Decl. +75° 29'. 






1881.652 
.668 
.695 


162.4 
157.0 
154.7 


1.81 
1.65 
1.61 


7.7. .13 
7.7. .13 
7.0..18 


I 
II 

I 


21:10 
21:40 
19:10 


1881.67 


168.0 


1.69 


7. 6.. 18 
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^. 852. Pegasi 806. 







E. A. 23h 4in 608. 
Decl. +25' 52'. 










AandB. 






1881.575 
.616 
.641 


281.8 
288.2 

282.8 


58.24 
58.89 
58.51 


.. 7.0 
.. 7.0 
.. 7.0 


I 
II 

I 


22:55 
20:25 
21:35 


1881.61 


282.6 


58.55 


.. 7.0 










B and C. 






1881.575 
.616 
.666 


10.7 

9.8 

13.1 


1.17 
1.14 
1.28 


11.0.. 11. 6 
10.5. .11.0 
10.0.. 11. 5 


I 
II 

I 


23:00 
20:80 
19:50 


1881.62 


11.2 


1.20 


10.8. .11.8 








A 


853. 0. 


Arg. 25370. 










R. A.23hllm87s. 
Decl. +6r 9'. 










A and B, 






1881.619 
.668 


228.1 
229.4 


0.68 
0.67 

0.62 


8.6.. 8. 5 
9.0..9.0 


II 
III 


18:40 
21:20 


1881.64 


228.8 


8.7. 8.7 








Ay B and C, 







1881.668 67.3 7.84 ..18 II 21:30 

^.854. D. M. (5°) 5164. 

R. A. 23h 18m 13s. 
Decl. +5° 23'. 

o * 

1881.641 90.3 2.10 8.8.. 8. 8 III 22:50 

.666 90.7 2.26 8. 7.. 8.7 II 19:35 

.668 89.0 2.01 8. 6.. 8. 6 I 20:05 



1881.66 90.0 2.10 8. 7.. 8. 7 



^. 855. D. M. (67°) 1546. 

R. A. 23h 32in 18s. 
Decl. +67° 33'. 

o n 

1881.629 201.5 0.71 8. 3.. 8.8 III 19:56 

.531 203.1 0.83 8. 5.. 8. 7 II 18:35 

.540 204.9 0.93 8. 5.. 9.0 III 17:30 

.542 207.1 0.80 8.5.. 8.7 H 19:45 



1881.53 204.2 0.82 8.6.. 8.8 
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p. 856. O. Arg. 25859 

R. A. 23h 33in 28. 
Decl. +69° 68'. 
• « 

1881.529 265.2 0.58 8.0. .9.3 III 20:45 

.575 266.8 .... 8. 3.. 9.0 III 19:25 



1881.55 266.0 0.58 8.1. .9.1 



/9. 857. D. M. (66^) 1630. 

R. A. 23h 35m Os. 
Decl. +66° 53'. 

1881.529 297.1 1.27 8. 3.. 8. 8 II 19:40 

.531 297.7 1.34 8.5. .9.0 II 18:25 

.540 297.4 1.42 8. 5.. 8. 8 III 17:16 

.542 295.4 1.52 8. 5.. 8. 9 I 19:80 



1881.53 296.9 1.39 8. 5.. 8. 9 

j9. 858. LI. 46423. (Ac. = y5. 389.) 







R. A. 23h 35in 188. 
Decl. +3r 54'. 










A and B. 






1881.562 
.575 
.586 


277.4 
273.5 

278.8 


0.65 7. 5.. 8.0 

0.40 8.0. 8.5 

8.0..8.0 


III 

ly 

III 


21:20 
21:30 
20:10 


1881.57 


276.6 


0.48 7.7.. 8.2 








A, B and C. 






1881.562 
.586 
.714 


49.6 
52.4 
50.9 


23.01 ..12.5 
23.59 ..13.0 
24.38 ..12.5 


III 
II 
II 


21:30 
20:00 
20:00 



1881.62 51.0 23.66 ..12.8 



^. 859. W. XXIII. 961. 

R.A.23h46m358. 
Decl. +22° 18'. 

e » 

1881.641 215.5 0.54 8. 5.. 8. 5 III 23:30 

.668 2t5.8 0.69 8.4.. 8. 6 III 20:35 

.709 220.6 0.66 8. 5.. 8. 5 III 23:10 

1881.67 217.3 0.63 8. 5.. 8. 5 
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^. 860. Andromeda 6. LI. 47049. 

R. A. 23h 53m 548. 
Decl. +38" 11'. 

1881.714 108.4 6.58 6.7.. 11. 5 II 20:15 

.717 108.4 6.79 6. 5.. 11. 5 I 20:15 

.728 105.0 6.89 7.0..11.5 I 19:45 

.731 106.9 6.55 7. 0.. 12.0 II 22:10 



1881.72 107.2 6.70 6. 8.. 11. 6 



/9. 861. D. M. (68°) 1422. 

R. A. 23h 56in 55s. 
Decl. +69° 2'. 



1881.529 178.8 1.22 9.0. . 9.3 II 20:10 

.531 178.9 1.24 9.5.. 9.7 I 18:45 

.640 179.1 1.32 9.5.. 10.0 I 17:35 

.542 173.2 1.41 9.5.. 9.8 II 20:00 



1881.53 177.4 1.30 9.4.. 9.7 

/9. 862. W. XXIir. 1245. 







R. A. 23h 58m 368. 
Decl. +37° 30'. 






1881.731 

.747 


e 

102.2 
107.6 


0.57 
0.52 

0.54 


8.5. .8.7 
8.5. .9.0. 


III 
III 


22:45 
20:55 


1881.74 


104.9 


8 5.. 8.8 





)8. 863. D. M. (72°) 1139. 

R. A. 23h59m42s. 
Decl. +72° 55'. 



1881.531 125.9 1.75 9. 0.. 11.0 I 20:25 

.575 122.7 1.52 9. 5.. 11.0 I 19:40 

.608 122.6 1.53 9. 0.. 11.0 I 20:30 

1881.57 138.7 1.60 9. 2.. 11.0 
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VIL MEASURES OF DOUBLE STABS SELECTED 
FROM HIS MS. GENERAL CATALOGUE OF 
DOUBLE STARS, AS SPECIALLY NEEDING OB- 
SERVATION, BY MR. S. W. BURNHAM. 

The following list contains measures of previously known 
double stars selected for observation on account of their difficulty,* 
the absence of modern observations, etc., etc. The selection was 
made by Mr. Burnham from his General Catalogue of Double Stars, 
which is at present in manuscript This important work should 
be published, in order to make it available to astronomers. 

In these observations two observers participated, thereby saving 
much of the time usually consumed in moving the dome and ob- 
serving chair, setting the instrument, reading the circles and 
chronometer, recording the observations and taking the means of 
the separate settings. 

By these means from 25 to 30 stars can be completely observed 
in one night. 

All of the actual micrometric measures have been made by Mr. 
Burnham with the Clark micrometer. The eye-pieces used 
were as below : 

I. Magnifying Power, 195 diameters; field IT. 6. 
11. Magnifying Power, 260 diameters ; field 8'.6. 

III. Magnifying Power, 430 diameters ; field 5'.6. 

IV. Magnifying Power, 750 diameters ; field 3'. 6. 

S. 387. (8.4 and 8.4). 

R. A. Oh 28m 378. 
DecL +18" 14'. 

O It 

1881.622 233.1 42.29 8. 3.. 8. 3 I 21:20 

.644 232.4 42.08 8. 5.. 8. 5 I 21:45 

.698 232.4 42.33 8. 5.. 8. 5 I 21:20 

The ODly measures are: 

O IT 

1824.83 232.0 42.51 8. 

1881.65 232.6 42.23 /3, 

8 — Wash. Ob. 
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\ Andromedae. 125. I. 47. 







R. A. Oh 33m 598. 
Decl. +23° 24'. 












AandB, 








1881.623 
.644 


206.1 
205.2 
205.6 


16.83 8.0. 
16.40 


.9.0 


I 

I 
I 


21:05 
21:50 


.647 


16.34 7.8. 


.8.6 


20:25 


1881.64 


205.6 


16.35 

A and G. 








1881.644 
.647 


229.0 
229.1 


42.23 

42.29 


. .. 


I 
I 


21:55 
20:35 











1881.64 229.0 42.26 

B and C 



1881.622 
.644 
.647 


243.6 
243.5 
243.0 


27 66 
28.18 
27.81 . 


..9.7 


I 
I 
I 


21:10 
23:00 
20:30 



1881.64 243.4 27.88 

With the exception of a single observation of A B, by Madler, there are no 
measures since IStrave. The tuird star, G, was only incidentally noted by ^. 
41\8 distant in 227°. 7. There appears to be no change in A. B. 



1832.44 
1881.64 


204.7 
205.6 


16.51 2. 4 
16.35 /?. 3 


nights, 
nights. 








H, 


V. 82. (7.9 and 8.1.) 










R. A. Oh 40m 38s. 
Decl. +50° 27'. 








1881.608 
.610 
.616 
.619 


76.6 
77.1 

77.4 
76.7 


50.46 7. 8.. 8.0 

49! 82 8*. 6! '.8'. 2 
50.18 8.0. .8.1 


I 
I 

II 
II 


19 
20 
21 
19 


10 

20 

.10 

10 



Clouded. 



The change is probably due to proper motion. 



1783.05 


82.2 


43.43 


H. 1 night. 


1823.81 


78.5 


47.14 


iSh. 1 nights. 


1874.65 


77.1 


49.64 


De.2 nights. 


1881.61 


76.9 


50.15 


p. 3 nights. 
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D. M. (8P) 25. (8.0, 11.2 and 12.2.) 

H. A. Oh 51m 43s. 
Decl. +8r 14'. 

A and B. 



1881.266 63.0 8.0. .11.0 III 10:05 

.269 60.9 14.23 8.0. . Ill 10:00 

.285 63.1 13.64 8.0..10.7 IV 9:20 

.293 63.4 13.88 8.0.. 11.0 IV 11:00 

.468 62.2 13.40 7. 8.. 12.0 I 15:50 

1881.32 62.3 13.79 

A and C. 



.266 


322.0 


20.97 


..12 


III 


10:15 


.269 


822.9 


20.72 


• . « • 


III 


10:20 


.285 


323.8 


20.91 


..12 


IV 


9:30 


.468 


322.0 


22.29 


..12.5 


III 


16:00 



1881.82 322.7' 21.22 

An interesting variable star, discovered by Ceraski in 1880, with a period 
of about 2% days. The two faint companions were detected by Knott sub- 
sequently. 

^. 396. (6.7 and 10.6.) 

R. A. Oh 56m 13s. 
Dec!.' + 60° 26'. 



1881.575 65.9 1.09 6. 5.. 11.0 IV 20:50 

.652 . 69.4 1.16 6. 8.. 11.0 IV 19:00 

.668 67.2 1.19 6. 8.. 10.5 III 22:50 

A difficult pair, discovered with the 6-inch. The following are all the 
measures : 

o ir 

1877.10 66.4 1.24 De. 4 nights. 

1879.40 65.8 1.21 A 4 nights. 

1881.63 67.5 1.15 fS. 3 nights. 

^. 258. (7.2 and 10.2.) 

R. A. Ih 5m 29s. 
Decl. +6r 4'. 

o n 

1881.575 267.0 0.80 7.7.. 9.5 III 21:05 

.652 262.4 0.98 7.0..10.5 IV 19:05 

.668 263.8 0.90 7.0..10.5 IV 23:00 



A difficult pair. The following are all the measures: 

e If 

1875.20 260.4 0.79 De. 4 nights. 

1881.63 264.4 0.89 /?. 3 nights. 
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w. 


Cassiopeae. 


2*117. (15, 


9.9 and 10.2.) 








R. A. Ih 17m 27s 
Decl. +67° 30'. 












A and B. 








1881.622 
.652 
.660 
.711 


o 

107.0 
106.1 
106.9 
107.0 


28.65 
28.50 
28.66 
28.87 

B and G. 


.4.5 


I 
III 

I 
I 


19:05 
19:15 
22:20 
21:30 


1881.622 
.652 
.660 
.711 


258.8 
255.4 
254.7 
255.7 


2.97 10.0. 
2.94 9.5. 
3.35 10.0. 
3.05 10.0. 


10.3 

9.8 

10.5 

10.8 


I 

III 

I 

I 


19:00 
19:10 
22:05 
21:25 



B. and G. probably form a binary system, the change with reference to A. 
being due to the proper motion of the large star. Some of the measures are: 

A and B. 

o a 

1831.04 101.8 32.22 2, 5 nights. 

1865.50 105.1 29.74 De. 3 nights. 

1881.66 106.8 28.67 /?. 4 nights. 

B and C. 

• 1831. 04 253.3 3.01 2, 5 nights. 

1881.66 256.0 3.08 A 4 nights. 

2*. 131. (7.1 and 9.7.) 

R. A. Ih 25m 17s. 
Decl. +60M'. 

1881.608 143.0 13.79 6.7.. 9.5 I 2a:05 

.616 142.7 13.84 7.6.. 10.0 II 21:15 

.619 142.9 13.79 II 18:55 

The components have evidently remained fixed since the measures of 
Btruye. 



1830.27 
1881.61 


142.4 
142.9 

OS. 


13.64 2- 3 nights. 
13.81 /?.3nighte. 

35. (6.8 and 10.5.) 

R. A. Ih 86m Os. 
Decl. +55^* 17'. 






1881.608 
.616 
.619 


106.3 
108.3 
106.1 


10.92 7.O.. 9-5 
10.76 6.8. .11.0 
11.11 6.7. .11.0 


I 
11 
II 


20:10 
21:10 
19:20 
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The change shown by the following measures appears to be dae to proper 
motion : 

o n 

1847.54 115.4 9.84 02. 8 nights. 

1866.58 109.2 10.23 De. 8 nights. 

1881.61 106.9 10.98 y?. 3 nights. 

I, 185. (7.7 and 8.5.) 

R. A. Ih 51m Is. 
Decl. +74° 55'. 

o ir 

1881.653 27.4 1.30 7. 5.. 8.0 III 20:80 

.663 33.6 1.27 8.0. .9.0 II 18:15 

.668 28.6 1.35 7.7.. 8. 5 III 20:25 

The various measures of this pair are not very harmonious, but the two 
components certainly have a common proper motion, and probably form a 
binary system. 



1831.95 


40.3 


1.89 


2. 


3 nisrhts. 


1836.71 


34.9 


1.38 


2, 


3 nights. 


1872.31 


33.8 


1.79 


02. 


1 night. 


1881.66 


29.9 


1.31 


A 


8 nights. 



48 Cassiopeae. j9. 513. 







R.A. 
Decl. 


Ih 52m 7s. 
+ 70'' 19'. 




1881.668 


o 

271.9 


0.76 




6.0. 


.7.5 


1878.70 
1878.69 


264.4 
265.1 


1.04 
1.05 




^•e. 


3 nights. 
1 night 



IV 22:15 



The single measure, which was made under favorable conditions, would 
seem to indicate some change in both angle and distance. 



47 Cassiopeae. Sh. 22. 

K. A. Ih 53m 6s. 
Decl. +76° 42'. 

O It 

1881.619 196.1 94.76 4.5.. 9. 5 I 20:15 

.622 196.3 95.35 5.0..9.0 II 18:50 

.630 195.8 95.07 9.0 11 21:40 

Ko other measures since Sh. 

o » 

1821.97 192.3 93.59 Sh. nights. 

1881.62 196.1 95.06 fi. 3 nights. 
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1881.619 
.623 
.630 



I, 199. (8.6 and 8.7.) 

R A. ih 55m 58s. 
Decl. +67° 6 . 



21.4 
21.5 
21.5 



Probably unclianged. 



36.09 
35.92 
36.09 



8.5.. 
8.7.. 



8.7 
8.7 



I 
II 
II 



20:20 
18:55 
21:50 



1831.59 
1881.62 



21.0 
21.5 



35.76 
36.03 



^. 3 nights. 
fi. 3 ni^ts. 



Z 230. (8.0 and 8.8.) 

R. A. 2h 6tn 28s. 
Decl. +57° 55'. 



1881.619 
.622 
.647 



258.5 
258.5 
258.5 



24.24 
24.51 
28.96 



8.0. . 
8.0. . 



8.6 
9.0 



The following are all the measures. Evidently fixed: 

1831.02 257.3 24.09 :S. 2 nights. 

1879.72 258.4 24.33 /?. 2 nighte. 

1881.63 258.5 24.24 /i. 3 nights. 

2". 235. (8.6 and 8.7.) 

R A. 2h 8m 52s. 
Decl. +55° 21'. 



1881.556 
.559 



46.6 
47.0 



1.45 
1.59 
1.49 



8.3.. 8.4 
8.5.. 8.6 
9.0. . 9.0 



There may be some angular motion. 



II 
I 
I 



20:25 

19:20 
21:35 



20:50 
20:40 
21:10 



1830.87 
1858.95 
1881.67 



43.4 
45.2 
46.8 



1.71 
1.58 
1.51 



:S. 3 nights. 
Se. 2 nights. 
fi. 3 nights. 



1881.663 
.666 
.673 



01, (App.)26. (7.1 and 7.2.) 



199.7 
199.5 
199.7 



Tbe only measures are: 



R A. 2h 11m 2s. 
Decl. +59° 28'. 



63.46 
63.30 
62.74 



7.0. .7.0 
7.0. .7.2 
7.2. .7.3 



1874.47 199.7 63.45 De. 2 nights. 

1881.67 199.6 68.17 p. 3 nifi:hts. 



II 
I 

II 



18:30 
20:35 
20:20 
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i'256. (8.5, 9.3 and 9.0.) 







R. A. 2h 15m 508. 
Decl. +48'' 48'. 












A and B, 








1881.619 
.663 
.678 


197.0 
196.4 
195.7 


21.12 8.6. 
21.10 8.5. 
20.98 8.5. 

A and C 


.9.0 
.9.3 
.9.5 


I 

I 
I 


20:55 
20:3S 
31:00 


1881.619 
.663 
.673 


44.2 
44.1 
43.6 


36.86 
36.52 
36.76 


.9.0 
.9.0 
.9.0 


I 
I 

I 


20:50 
20:40 
21:06 



The following are all the measures. Evidently unchanged: 

A and B. 

1831.98 195.5 21.10 .S 2 nights. 

1881.65 196:^4 21.07 fid nights. 

A and G. 

1831.98 44.0 36.70 :?. 2 nights. 

1881.65 44.0 36.71 y^. 3 nights. 

01. (App.)28. (7.5 and 7.9.) 

R. A. 2h 29m 37s. 
Decl. +62" 4^ 

o u 

1881.647 147.2 68.00 7.0..7.5 I 21:45 

.652 - 146.9 67.78 7. 8.. 8.0 II 20:05 

.657 146.8 67.74 7. 7.. 8. 2 I 18:25 

The only measures are : 

1875 00 147.1 67.78 De. 3 nights. 

1881.65 147.0 67.84 fi. 3 nights. 

Z 297. (8 2, 8.2 and 10.5.) 

R. A. 2h 36m 39s. 
Decl. +56" 3'. 

A and B. 

o r 

1881.663 277.4 16.19 8.0.. 8. 2 I 20:20 

.666 277.8 16.20 I 20:56 

.673 277.6 16.36 8.3.. 8.3 I 20:46 

A and C. 

o » 

1881.663 107.1 28.55 ...10.5 I 20:80 

.666 107.2 28.40 I 21:00 

.673 105.6' 28.56 ...10.5 I 20:00 
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The following 


are all the 


measures : 

A and B. 




1831.20 
1881.67 


276.6 
277.6 


15.64 :s. 

16.25 A 
A i»nd C. 


5 nights. 
3 nights. 


1830.95 
1881.67 


106.8 
106.6 


28.35 :S. 
28.50 fi. 


4 nights. 
3 nights 



20 Persei. ^. 524. 







R. A. 2h 46m 93. 
Decl. +37° 51'. 










A and B. 






1881.668 


334.9 


0.28 6.0. .6.5 
AB andG{^'2.'z\^). 


IV 


23:25 


1881.668 
.695 


o 

236.9 
237.7 


13.96 ...9.0 
14.08 ...9.5 


III 
II 


23:30 
22:45 



There is no change in the distant compaoion. 

The followiPg are the only other measures of the close pair: 



1878.66 
1880.13 



338.7 
323.1 



0.34 
0.29 



fi. 3 niehts. 
fi. 4 nights. 



01. (App.) 31. (7.8 and 8.1.) 







R. A. 2h 51 
Decl. +59" 


m 86s. 
11'. 




1881.647 
.652 
.660 
.663 
.666 
.673 


229.3 
229.5 
229.4 
229.5 
229.1 
229.5 


74.14 
74.06 
73.64 
73.13 

73.78 
73.49 


7.8. .8.3 11 
7.7. .8.0 ] 
7.8. .8.0 ] 
7.7. .7.9 ] 


[ 21 : 55 
[ 20:15 
[ 21 : 40 
[ 20:45 
[ 20:45 
[ 20:35 


le following 


are all the 


measures : 






1875.00 
1881.66 


o 

229.4 
229.4 


73.60 
73.71 


De. 3 nights. 
fi. 6 nights. 
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Z 335. (8.4 and 8.6.) 

R. A. 2h 54m 42s. 
Decl. +63° 17'. 

o « 

1881.663 159.6 28.77 8. 5.. 8. 7 I 20:50 

.673 159.2 23.67 8. 3.. 8. 5 I 21:15 

.092 159.6 23.43 8. 3.. 8. 5 I 20:35 



No other recent measures. Change in distance ? 

o # 

1881.52 158.5 24.38 X 2 nights. 

1881.67 159.5 23.62 A 3 nights. 



I. 374. (7.9 and 8.7.) 

R A. 8b 1dm lis. 
Decl. +67*' 2'. 

1881.673 294.8 11.31 8.0..9.0 

.692 296.1 10.98 8.0..8.7 

.695 295.7 11.17 7. 7.. 8. 5 

No measures since Struve. Relatively fixed. ] 

O V 

1831.30 294.7 10.78 5. 2 nights. 

1881.69 295.5 11.15 /?. 3 nights. 

I. 378. (8.8 and 9.6.) 

R. A. 8h 14m 498. 
Decl. +58° 0'. 

1881.673 813.3 18.79 8. 8.. 10.0 I 22:30 

.692 315.3 19.01 9.0. , 9.7 I 20:50 

.695 314.7 18.95 8.6. 9.0 I 20:50 

No measures since Btruve. Apparently unchanged. 

o « 

1830.72 313.2 18.59 2. 3 nights. 

1881.69 314.6 18.92 fi. 3 nights. 

OS. (App.) 36. (6.7 and 7.7.) 

R. A. 8h 29m 26s. 
Decl. +63° 29'. 

1881.673 70.1 46.21 6. 7.. 7. 5 I 22:35 

.692 70.0 46.24 6.7. .8.0 I 20:55 

.695 70.2 45.84 6. 8.. 7.5 I 20:85 

The following are all the measures : 

o a 

. 1873.82 69.9 45.88 De. 1 night 

1881.69 70.1 46.10 /?. 3 nights. 

♦8— Wash. Ob. 
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2. 421. (7.8 and 10.5.) 

R. A. 3h 83m 828. 
Deci. +71M4'. 

1881.678 234.7 12.33 7.0..10.5 I 22:40 

.692 234.7 12.27 7. 5.. 10. 6 I 21:05 

.695 233.2 13.00 7.5.. 10.6 II 20:25 

Probably unchanged. No other measures since Struve. 



3 235.1 12.40 2. 2 nights. 

1881.69 234.2 12.53 /?. 3 nights. 



2. 1380. (7.8 and 10.5.) 

R. A. 9h 44m 268. 
Decl. +80° 57'. 

1881.280 25.8 1.85 7. 5.. 10.5 II 13:25 

.304 28.8 1.71 8.0..10.5 II 10:50 

.529 29.4 1.78 8. 0.. 10.5 I 18:15 

Ko^other recent measures. Without change. 

o * 

1833.53 29.0 1.70 X 3 nights. 7. 6.. 10. 7 

1881.37 28.0 1.78 /?. 3 nights. 7. 8.. 10. 5 



8 Sextantis. A. 0. 5, 

R. A. 9h 46m 35s. 
Decl. -7" 32'. 

^ A rapid binary system. The distance has been gradually decreasing from 
0'.5 in 1854, when it was discovered by Alvan Clark; and in 1879 it was 
apparently single with 18}^-incb aperture. No elongation could be detected 
(1881.342) with the highest powers. 

2. 1457. (7.8 and 8.8.) 

R A. lOh 82m 28h. 
Decl. +6° 21'. 

1881.258 317.1 1.23 8.0. .8.5 III 9:10 

.359 817.3 0.96 8.0. .8.4 IV 12: 20 cloudy. 

.386 312.0 1.02 7.5.. 8.0 III 12:45 

A few of the measures of this binary will be sufficient to indicate the rela> 
tive motion. 



1829.55 


287.8 


0.71 


2. 4 nights. 


1840.29 


302.0 


0.79 


02. 3 nights. 


.1875.39 


312.0 


1.18 


Bhp. 4 nights. 


1881.33 


314.1 


1.07 


A 3 nights. 
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1881.864 



827.6 



H. 2562. 

R. A. llh 4m 128. 
Decl. +31" 49'. 



1.24 



9.0..10.5 



II 



18:10 



The only prior observation is that of Herschel, who gives the angle 847.2% 
and estimated distance 1 .5'. 



^ Leonis. Sh. 121. 







R. A. llh 10m 84s. 
Decl. -8« 0'. 








1881.856 


• » 

287.9 101.88 
287.9 101.28 
288.0 101.41 

inres since 1821. 






I 
II 
II 


11: 
12: 
11: 


00 


.859 
.864 


5. 


..8.5 


:40 
>85 


Ko other meae 








1821.28 
1881.86 


• 

286.9 
287.9 


106.25 
101.86 


8h. 


. 1 night 
8 nights. 









1881.258 



1881.85 



f Ursae Majoris. 2. 1528. 





R. A. llh 11m 48s. 
Decl. +82° 13'. 






• 

269.8 
268.6 
270.8 
270.0 


* 

i!62 
1.71 
1.64 


•.••.... 


• • 
IV 
III 
III 


11:80 
11:85 
11:40 



269.7 



1.66 



The last three measures were made by daylight 



2. 1533. (8.5 and 8.5.) 

R. A. llh 15m 86s. 
Decl. +37' 45'. 



1881.864 
.419 



173.1 
172.5 



23.06 
23.17 



8.5. .8.5 
8.5. .8.5 



No other measures since Struve. Relatively fixed. 



12:40 
14:55 



1829.53 
1881.89 



172.8 
172.8 



23.14 
28.16 



2. 4 nighU. 
/3 . 2 nights. 
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ZSOTO. (8.7 and 8.9.) 

R A. llh 18m 23s. 
Decl. -3" 43'. 

1881.364 276.5 8.53 8.7. .8.8 I 12:25 

.367 276.1 8.15 9.0..9.2 II 12:05 

.419 277.5 8.49 8. 5.. 8.6 I 13:50 

No other recent measures. 

e * 

1831.36 276.3 7.96 2. 8 nights. 

1881.38 276.4 8.39 /^. 3 nights. 



81 Leonis. H. V. 61=IL 4483. 

R.A. Ilhl9m2as. 
Decl. +17° 8'. 

1881.359 345.6 57.19 6. ..10. II 12:00 

.364 345.4 5730 ..10.5 II 11:55 

There are no other complete measures for comparison. There may be some 
error in the angle of H. 

1783.10 57.28 H, 1 night. 

1836.21 816.7 60. ± H. 1 night. 

1881.36 345.5 57.25 /i. 2 nighls. 

OS. 235. (6.9 and 8.5.) 

R. A. llh 25m 31s. 
Decl. +61*" 45'. 

1881.381 61.4 0.99 7.0..9.0 

.383 61.1 0.85 6.8. .8.0 

An interesting binary^ revolving in a period, according to Doberck, of 94.4 
years. Some ot the mean results are : 

o ir 

1844.90 293.0 0.60 0^. 2 nights. 

1851.42 327.9 0.54 02. 2 nights. 

1861.74 15.6 0.69 02. 3 nights. 

1877.26 55.5 107 De. 2 nights. 

1881.38 61.2 0.92 p. 2 nights. 



Sh. 132. 

R. A. llh 46m 35s. 
Decl. +16" 6'. 



1881.364 13.8 39.07 6.8.. 9.0 I 12:55 
1823.30 11.1 37.11 7.... 10.. Sh. 
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2. 3123. (7.2 and 7.5.) 

R A. 12h Om Ob. 
Decl. +69" 22'. 



1881.881 220.6 0.84 7.0..7.5 IV 12:15 

.383 223.2 0.29 7.5. .7.5 IV 12:15 

A very difficult pair, of which there but few measures. It was noted as 
flingle or very doubtful elongation by De. and 02., 1851-68. 



1832.20 
1881.38 



289.7 
221.9 



0.3 
0.32 



2. 4 nights, 
/i. 2 nights. 



Corvus 22. j8— . 

R. A. 12h l]m42s. 
Decl. -23'' 21'. 



1879.373 
79.375 
81.834 
81.342 
81.853 

1880.55 



217.9 
220.0 
218.0 
217.6 
218.8 

218.5 



2.92 
3.05 
2.88 
8.63 
8.02 

8.10 



7.0. .10.8 
7.5. .12 
6.5. .11.5 
6.5. .11.0 
7.5. .10.5 

7.5. .11.6 



II 
II 
II 
H 
I 



12:15 
12:46 
12:15 
12:00 
13:15 



One of the unpublished Chicago pairs. The first two measures, made at 
tUo time of finding this pair, are combined with the more recent observations. 





S. 


637. (8.1 


and 8.6.) 












R. A. 12h 20m 59s. 
Decl. -19'' 18'. 








1881.367 
.389 
.416 


203.0 
202.6 
202.8 


60.77 
60.53 
60.61 


8.3. .9.0 
8.0. .8.4 
8.0..8.5 


II 

I 
I 


12: 
13: 
13: 


20 
20 
:10 


It little, if 


any, change. 


The following are all the 


measures 






1825.35 
1881.89 


203.1 
202.8 


61.63 
60.64 


5. 3 nights, 
/i. 3 nights. 










31 Virgi 


inis. /9— . 


(5.8 and 11.6.) 










R. A. 12h 35m 538. 
Decl. +7" 28'. 








1879.381 
79.337 
79.342 
81.804 
81.386 


26.9 
31.1 
28.0 
60.1 
29 


3.80 
8.52 
3.35 
8.91 
3.71 


5.8. .11.5 
5.5. .11.8 
6. 0.. 12.0 
5.5. .11.0 
6.0. .11.5 


III 


12 
12; 
11: 
12; 
13: 


r45 

:12 
:00 
:50 
:10 



1880.14 



29.0 



3.66 



Discovered at Chicago in 1879, and not yet catalogued as a double star. 
The first three measures above were made with the 18}^-inch. 
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O. Arg. 12501. Stona (7 . 6 and 9 . 5.) 

K. A. 12h 47m 259. 
Decl. -28' 40'. 

• * 

1881.334 81.5 3.15 7.0..10.0 I 12:45 

.342 31.8 3.03 7.7.. 9.0 II 12:15 

.856 81.8 2.79 8.0. . 9.5 I 18:25 

Discovered by O. Stone at Cincinnati. 

1877.83 80.5 8.04 Cin. 2 nighte. 

1881.34 81.5 2.99 /?. 8 niglits. 



1695. (7.0 and 8.5.) 

K. A. ]2h 51m 38. 
Decl. +54'' 45'. 



1881.288 287.0 8.43 7.0..8.5 III 11:00 

1832.13 289.1 3.26 2. 3 nights. 



Hydrse 848. ^. 341. (6 . 2 and 6 . 2.) 

H. A. 12h 57m 19s. 
Decl. -19' 56'. 



1881.419 133.2 0.78 6.0..6.0 II 12:45 

.496 133.7 0.64 6.5. .6.5 III 14:30 

The following are all the measures : 

1876.80 136.4 0.78 De. 2 nights. 

1877.37 134.4 1.00 Os. 4 nights. 

1881.46 133.4 0.71 p, 2 nights. 



48 Virginia. /9. — . (6.0 and 6.0.) 

R. A.12h57m438. 
Decl. -3' 5'. 

1879.373 230,4 0.25 6. 5.. 6. 5 IV 12:58 

79.408 228.5 074 V 13:20 

79.416 229.2 0.47 6.0..6.0 V 13:10 

81.438 223.2 0.47 6.0..6.0 III 13:20 

81.447 332.4 0.54 6.0:6.0 III 14:10 

. 81.496 225.3 0.43 6.0..6.0 IV 14:40 



1880.43 228.2 0.48 

An unpublished new star, the Chicago measures of which are given above. 
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42 Comae. 2. 1728. 

R A. ISh 4m 10s. 
Decl. +18° 10'. 

1881.353 193.3 0.63 IV 13:35 

.370 193.3 0.65 IV 12:30 

.386 193.3 0.63 IV 11:40 

.389 198.8 0.65 IV 11:40 

1881.37 193.0 0.64 

A well-known binary system, with a period of only 35.7 years. 

Sh. 162. (7.0 and 8.0.) 

R. A. 13h8m378. 
Decl. — 10° 43'. 

• « 

1881.353 53.8 64.70 7.0..8.0 II 13:40 

.356 53.0 64.48 7.0. .8.0 I 13:45 

.393 538 64.63 7.0..8.0 IV 13:35 

The above are the only measures since South and Herschel. The principal 
star has a proper motion ot 0'.373 In the direction ot 319°.7, which substan- 
tially accounts for the change since 1823. 

e « 

1833.34 61.7 44.85 Sh. 1 night. 

1881.87 53.5 64.60 fi. 3 nights. 

OS. 267. (7.7 and 8.0.) 

R. A. 13h 33m Os. 
Decl. +76° 37'. 

• * 

1881.318 305.9 0.35 7.5.. 8.0 IV 10:30 

.381 807.3 0.31 8.0..8.0 IV 13:00 

A difficult double star, noted as single by De, in 1866. 
The iollowing are all the measures. Probably ^unchanged, and the obser- 
Tation of Madler erroneous. 

o • 

1849.60 300.8 0.35 02. 8 nights. 

1853.70 13.0 0.5 Ma. 3 nights. 

1881.85 306.5 0.38 fi. 3 nights. 

Sh. 165. (7.0 and 7.7.) 

R. A. 13h 36m 3s. 
Decl. — 13° 3'. 

1881.419 80.4 48.01 6. 5.. 7. 5 II 13:00 

.447 78.6 48.01 7.5. .8.0 II 14:00 



The following are all the measures. Probably fixed. 

o • 

1783.36 .... 41.80 H. \ night. 

1833 39 78.8 47.73 Sh. 1 night. 

1881.43 79.5 48.01 fi. 2 nights. 
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01. 269. 

R. A. 13h 27m 26s. 
Decl. +35° 82'. 

1881.419 Apparently single. IV 

.433 Round. IV 12:40 

A rapid binary, but now single, or less than 0'.2 in distance. The motion, 
according to the Pulkowa observations, was about 40° from 1844 to 1872. The 
distance has never exceeded 0\3. 



Virginis 550. j8. — . 

R. A. 13h 28m 288. 
Decl. —12° 36'. 

• * 

1881.342 86.8 0.50 6.0..7.0 III 18:00 

.370 84.1 0.55 6.0..7.0 IV 12:45 

.392 84.3 0.47 6.0..6.5 IV 12:15 

This star was noted as variable, 5 to 8 magnitude, by Schmidt in 1866, and 
found to be a close double with the Chicago 18)^ inch in 1879. No change 
in magnitude has been detected in making the measures. The two sets of 
measures are : 



1879.39 81.3 
1881.37 84.9 


0.47 6.1.. 6.6 /?. 4 nights. 
0.51 6.0.. 6. 8 /?. 8 nights. 


25 Canes Yen. S, 1768. (5 . 5 and 7 . 8.) 




R. A. 18h 32m 7s. 
Decl. +86° 54'. 


1881.419 156.8 
.433 157.5 
.436 153.4 


0.41 5. 5.. 7. 5 IV 12:40 
0.41 ..8.0 IV 12:25 
0.40 ..8.0 IV 12:85 



1881.43 155.9 0.41 

A well-known binary, for which Doberck (1877) gives a period of 124.5 
years. Tiie last two measures were made before sunset; 

86 Virginis. ^. —. 

R. A. 13h 29m 33s. 
Decl. -11° 49'. 

A and B. 

1881.438 295.7 l.U 6.0..10.5 II 13:20 

.447 296.5 1.45 .. 9.0 III 18:50 

Discovered at Chicago, 1879. The Struve companion is also double. 

o » 

1879.37 298.4 1.61 /?. 5 nights. 

1881.44 296.1 1.83 fi, 2 night^s. 



Digitized 



by Google 



THE WASHBURN 0BBBBVAT0R7. 129 

r. Bootis. 01. 270. (5 and 11 .8.) 

K. A. 13h 41m 858. 
Decl. +18" 3'. 

e It 

1881.419 855.9 8.78 6. ...12.. II 14:00 

.503 355.3 8.90 ..11.. II 16:2U 

.504 351.6 9.03 ..11.. I 15:40 

A physical pair, the oomponents having a commoD proper motion. The 
relative change will be seen from the following : 



1849.54 


847.8 


10.26 


02. 


5 nights. 


1867.86 


848. \> 


9.04 


De. 


3 nights. 


1878.81 


351.9 


8.71 


A 


4 nights. 


1881.47 


354.8 


8.90 


ft^ 


8 nights. 



J. 1807. (8.0 and 8.1.) 

R. A. 14h6m6s. 
Decl. -2° 46'. 

e n 

1881.820 27.7 6.98 8.0..8.2 H 15:00 

.329 80.1 7.53 8.0..8.0 I* 14:00 

.831 28.7 7.12 8.0..8.1 II 13-05' 

Probably unchanged. 

1831.01 25.8 7.08 ':S 3 nights. 

1879.80 27.4 7.05 Cin. 3 nights. 

1881.33 28 .'8 7.21 fi, 3 nights. 

c, Bootis. 

R. A. 14h 11m o6s. 
Decl. +51° 55'. 

1881.881 Certainly single. IV 12:40 

The principal star of this wide pair was supposed by 2*. at one time to be 
a close double, but it has always appeared single with all modern large 
apertures, and the elongation suspected by 2. is doubtless a mistake. 



01. 282. (7.0 and 11.5.) 

R. A. 14h 20m 58. 
Decl. +7° 46'. 



1881.329 215.0 23.23 ...: II 12:80 

.840 215.0 28.47 7. 5.. 11. 5 II 12:46 



An uninteresting pair, and probably fixed. 

o /r 

1867.40 215.8 • 22.92 De. 3 nights. 

1881.88 215.0 23.35 fi. 2 nights. 

9 — Wash. Ob. 
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B. A. C. 4885. 02. 285. 

R. A. 14h 40m 59s. 
Decl. +42° 53'. 

1881 . 502 Round, or doubtful elongation. IV 15 : 40 

In rapid motion, and certainly binary. 

1845.80 72.2 0.61 OX 3 nights. 

55.84 53.9 0.51 OX 3 nights. 

65.53 uncertain elongation in 36* De. 1 night. 

P. XIV. 212. Sh. 190. (6.5 and 7.9.) 

R A. 14h 50m 278. 
Decl. -20° 52'. 

1881.342 291.5 15.35 6.0. .8.0 II 13:15 

.856 291.4 15.54 ,6. 8.. 8.0 II 13:40 

.867 292.7 15.31 6.5. .7.5 II 13:05 bright wires. 

.367 290.9 15.32 II 18 : 10 bright field. 

.370 .290.0 15.37 6. 7.. 8.0 III 14:55 

1881.36 291.3 15.38 

A remarkable system from the large proper motion of both components, re- 
sembling 61 Cygni. According to Argelander the principal star is moving 
at tiie rate of 2\015 per year in the direction of 151°. 2. Some of the measures 
are: 

1823.32 270.1 10.82 8h. 1 night. 

1836.66 277.4 12.08 H. 1 night. 

1878.36 290.8 15.38 p. 4 nights. 

1881.36 291.3 15.38 ft, 4 nights. 



59 Hydra3. /9. 239. (6.0 and 6.0.) 

R. A. 14h 51m 338. 
Decl. — 27° 10'. 

e « 

1881.370 135.0 1.19 6.0..6.0 II 14:55 

.375 125.3 1.00 IV 15:20 unsteady. 

.397 183.7 1.08 6.0..6.0 II 15:45 

.433 133.8 1.02 6.0.. 6.0 III 15:05 

A difficult pair from its low altitude. The measures seem to point to 
some motion. 



1874.50 


123.7 


0.8± 


p, 5 nights. 


1880.38 


127.4 


0.90 


Cin. 4 nights. 


1881,40 


132.0 


1.07 


ft. 4 nights. 
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2 Serpentis. ^. 348. (6.0 and 7. 8.) 



RA. 14h55m40s. 
Decl. +0'' 20'. 



1881.370 119.8 0.42 f6.0..8.0 IV 15:15 
.414 118.5 0.53 6.0. .8.0 IV 15:45 

.433 120.7 0.41 6.0. .7.5 IV 13:00 daylight. 



A close pair found with the 6-inch in 1875. 
pal measures. 



The following are the princi- 



1875.75 
1876.50 
1881.41 



114.5 
119.0 
119.7 



0.45 

0.5 

0.45 



De. 4 nights. 
Bhp. 4 nights. 
fi. 3 nights. 



1881.364 
.386 
.504 



2". 1902. (8. 2. and 8.3.) 

R. A. 14h 56m 16s. 
Decl. +16° 16'. 



187.8 
187.3 
187.2 



26.26 
26.19 
25.98 



8.2. .8.2 
8.3. .8.5 
8.0. .8.2 



No measure since Struve. Probably unchanged. 



I 
II 
II 



14:15 
13:20 
16:00 



1828 80 
1881.42 



185.5 
187.4 



25.75 
26.14 



2, 2 nights. 
p. 3 nights. 



1881.468 
.490 
.493 



Z 1928. (8.6 and 8.8.) 

R. A. 15h 9m 27s. 
Decl. +72° 54'. 



276.4 
278.3 
277.1 



6.48 
6.94 
6.68 



8.7. .9.0 
8.5. .8.7 
8.5. .8.6 



These stars are evidently fixed relatively. 



16:20 
16:20 
15:50 



1882.27 
1881.48 



277.6 
277.8 



6.58 
6.70 



2. 4 nights. 
fi, 3 nights. 



Z 3091. 

R. A. 15h 9m 43s. 
Decl. -4° 26'. 

This pair has now become a very difficult object to measure; not seen by 
HI. with 26Jncb, 1875. The following are the principal measures. There 
geems to be but little change in the angle: 



1882.39 


47.8 


0.50 


2, 6 nights. 


7.7. .7.7 


1879.30 


42.4 


0.4 ± 


Cin. 2 nights. 




1878.36 


45.0 


0.25 ± 


A 1 night. 




1881.50 


47.5 


0.30 


A 1 night. 


8.0..8.2 
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1881.468 
.490 



1^81.48 



^. 258. (9.3 and 9.4) 

R. A. 15h 13m 55s. 
Decl. +86° 57'. 



298.5 
294.0 
298.4 

297.0 



3.22 
4.09 
3.48 

3.60 



9.0. .9.1 
9.5. .9.7 
9.3.-9.5 



There are no earlier measures of this pair. 



V. Corona. S. 1937. 

K. A. 15h 18m 14s. 
Decl. +30'' 43'. 



16:30. 
16:10 
15:40 



1881.274 
.309 
.329 
.331 
.373 



124.4 
123.0 
126.4 
126.1 

121.7 



0.55 
0.51 

6! 47 

0.61 



IV 
IV 
II 
IV 
IV 



^he mean results of these and other late measures are : 



1879.54 
1880.62 
1881.32 



98.7 
114.3 
124.3 



0.48 
0.46 
0.51 



HI. 4 nights.' 
fS, 5 nif^hts. 
fi, 5 nights. 



12:09 

14:15 
14:35 
18:30 



^►'V. 



fx. Bootis. S. 1938. 

R A. 15h 20m Os. 
Decl. +37° 46'. 

1881.274 126.9 0.76 IV 13:30 

.373 125.7 0.68 IV 17:35 

.433 125.9 0.58 IV 13:15 

.436 121.4 0.49 IV 12:00 daylight. 

Some of the recent measures of this well-known binary are: 



1876.44 
1879.54 
1880.18 
1881.38 


145.4 
133.3 
128.7 
125.0 


0.73 HI. 4 nights. 
0.73 HI. 4 nights. 
0.78 p. 5 nights. 
0.63 p. 4 nights. 










Sh. 202. (7.2 and 7.5.) 












R. A. 15h 21m 40s. 
Decl. —8° 55'. 








1881.367 
.370 
.436 


133.8 
133.9 
133,7 


52.27 7.5. .7.7 
52.06 7.0..7.3 
52.13 7.0. .7.5 


II 

II 

I 


14 

15 
15 


00 

35 

:50 
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The double star, H V. 27, i» undoubtedly identical with this, but HerschePs 
K. A. is about 6m too small, and the Dccl. should be increased about half a 
decree. There is no pair in Herschers place. His measure, given below, 
evidently belongs to this pair. The change is due to the proper motion of 
the principal star, which Argelander gives as 0^342 in the direction of 164*.4. 



1782.36 
1823.44 
1881.39 


130.3 
134.6 
133.8 


44.42 
51.76 
52.15 


H, 1 night. 
8h. 3 nights. 
A 3 nights. 




■ * 






02. 


298. (7.8 and 7.9.) 

R. A. 15h 31m 42s. 
Decl. +40"' 18'. 








1881.373 
.383 
.502 


855.4 
345.8 • 
349.7 


0.31 
0.38 
0.43 


7.8. .8.0 
7.5. .7.5 
8.0..8.1 


IV 
IV 
IV 


17: 
14: 
15: 


45 
:10 
50 




A rapid binary and now close and difficult. 






1846.49 
1866.44 
1877.44 
1878.33 
1879.46 
1881.42 


181.6 
208.9 
295.2 
310.7 
835.0 
350.3 


1.20 

0.99 

0.3± 

0.27 

0.26 

0.36 

Coronae. 


02, 8 nights. 
De. 4 nights. 
De. 2 nigbts. 
A 2 nights. 
HI. 4 Dights. 
/5. -3 nights. 

-T. 1967. 






' 






R. A. 15h 37m 428. 
Decl. +26^ 41'. 









1881.433 Single. IV 13:05 

. 502 Round, or doubtful elongation. IV 16 : 25 

One of the most interesting binaries. Doberrk (1877) finds the period to 
be 95.5 years. It has been apparently single with all apertures siDce about 

1871. 

;r.'^Ursae Minoris. I. 1989. (6.5 and 7.3.) 

R. A. 15h 46m 13s. 
Decl. +80** 22'. 



1881.381 
.883 
.436 
.468 



14.2 
18.5 
13.2 
13.6 



0.5i 
0.41 
0.56 
0.50 



6.5..7.5 
6.5. .7.0 
6.5. .7.5 



IV 
IV 
III 
IV 



12:50 
11:50 
13:40 
13:50 



There are but few measures of this pair since Btruve. There is but little, 
if any, change. 



1836.76 
1840.90 
1881.43 



23.9 
28.1 
14.9 



53 
0.70 
0.49 



2. 3 nights. 
02, 3 nights. 
ft. 4 nights. 
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£. CoroDoe. A. G. C. 7. 

K. A. ISh 52in 878. 
Decl. +2r 14'. 

o . n 

1881.433 361.1 2.16 ..11 IV 18.30 
.499 359.2 2.33 ..10.5 IV 

A very unequal pair, discovered by Alvan G. Clark. The following are all 
the measures : 



1877.62 


352.7 


2.17 


HI. 6 nifihts. 


1878.36 


360.2 


1.86 


fi, 2 nights. 


1881.47 


360.1 


2.24 


ft. 2 nights. 



j9. Scorpii. (AB. = ^.— ; AC. = H. Ill 7.) 

R. A. 15h 58m 28s. 
Decl. -19° 29'. 

A and B. 

o n 

1881.340 93.8 0.87 ..10 IV 15:55 

.578 90.3 1.03 ..9 IV 16:25 

.581 93.9 0.97 ..9 IV 17:20 

A and 0. 

.578 24.8 13.51 ,... IV 16:30 

.581 25.7 13.44 .Ill 16:50 

.608 25.1 13.28 II 17:55 

The close star, B, was discovered with the Chicago 183^-inch, and is not yet 
numbered in the last series of new pairs. It is a difficult object, and re- 
quires a high power and favorable conditions to be satisfactorily observed. 
The only measures of this star are : 

o n 

1880.06 88.4 0.91 /J. 6 nights. B=9.7m. 

1881.50 92.7 0.96 y^. 3 nights. 9.3 

There is no material change in the Herschel companion : 

e tf 

1823.28 26.5 13.65 Sh. 2 nights. 

1868.56 25.5 13.71 De. 4 nights. 

1881.59 25.2 13.41 fi, 3 nights. 

2. 2009. (8.5 and 9.1.) 

R. A. 15h 59m 58s. 
Decl. +60<'4tf'. 

o n 

1881.499 303.2 17.16 8. 5.. 9.0 I 16:15 

.504 303.2 17.73 8 5. .9. 2 I 19:00 

.622 304.1 17.60 8. 6.. 9.0 II 18:30 

No other recent measures. There is but little change since Struve. 

o n 

1830.22 804.6 16.94 :S. 2 nights. 

1881.54 303.5 17.50 p. 3 nights. 
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V. Scorpii. AB=)9. 120. (-4 . 3, 6 . 7, 7 . and 8 . 0.) 







R. A. 16h 5m Is. 
Decl. -19^9'. 








o 


A and B. 






1881.340 
.842 
.875 
.496 
.678 
.581 


4.8 
6.2 
5.4 
10.6 
6.7 
7.8 


0.75 
0.87 
0.97 
0.91 
0.70 
0.64 

C and D. 


III 
III 
III 
III 
IV 
IV 


15:40 
15:10 
15:15 
16:00 
16:85 
17:15 


1881-578 
.681 
.608 


44.9 

47.8 
46.1 


2.06 7.0. . 

1.96 

2.07 

A and C. 


8.0 IV 

III 

II 


16:40 
17:00 
17:40 


1881.681 
.608 
.610 


336.9 
336.5 
836.3 


40.68 
41.25 
40.99 


III 
II 
II 


17:05 
17:45 
17:15 



One of the most interestini 
in CD, but the distance of A I 
are as follows: 



: quadruple systems. There is but little chan ge 
\ IS slowly increasing. ISome of the measures 

A and B. 



1874.40 
1875.94 
1879.03 
18b0.00 
1881.45 



357.7 
359.9 
360.2 
366.2 
366.7 



0.73 
0.74 
0.66 
0.81 



ft. 6 nights. 
De. 11 nights. 
Cin. 5 nights. 
ft. 8 nights. 
ft. nights. 



C and D. 



1847.4 
1875.42 
1879.41 
1881.59 



4-3.2 
47.9 
45.2 
46.3 



1.8± 
1.89 
2.07 
2.03 

A and 



J. 

De. 4 nights. 
Cin. 9 nights. 
ft. 3 nights. 

C. 



1821.4 

1875.43 

1881.60 



838.2 
336.5 
336.6 



40.82 
40 77 
40.97 



8h. 1 night. 
De. 4 nights. 
ft. 3 nights. 



I. 2075. 

R. A. 16h 28m 7s. 
Decl. +8a^ 19'. 



1881.285 
.804 



323.3 
321.9 



1.48 
1.19 



III 
II 



9:40 
10 : 40 



8-5. .10.8 
1^0 other measures since Struve, There is evidently some angular motion. 



1833.25 
1881.29 



309.9 
322.6 



1.17 
1.28 



:S. 3 nights. 
ft, 2 nights. 
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02. 313. (8 and 8.1.) 

R. A. 1611 28m 308. 
Decl. +40° 22'. 

e » 

1881.304 160.9 0.84 8.0..8.3 III 11:40 

.383 151.6 0.77 8.0: 8.1 IV 13:30 

.395 151.3 1.01 7. 8.. 8.0 III 13:55 

Probably in slow retrograde motion. 



1847.47 
1866.76 
1881.36 


162.2 
153.8 
151.3 

2^, 


0.80 0^.5 nights. 
0.92 De. 4 nights. 
0.87 fi, 3 nights. 

2062. (8.5 and 9.6.) 

R. A. 16h 28m 42s. 
Decl. +8' 55'. 






1881.886 
^ .608 


113.7 
115.4 


2.22 8.6. .9.7 
2.24 8.6. .9.5 


II 
I 


17:30 
18:15 


ttle or no 


change. The 


companion was not seen by 


De. in 


1865. 


1832.14 
1881.49 


112.9 
114.5 


2.30 2. 3 nlghU. 
2.23 //. 2 nights.' 

Herculis. Z 2084. 

R. A. 16h 36m 478. 
Decl. +31° 49'. 






1881.436 
.452 
.455 
.458 
.465 


Ul.O 
113.2 
109.8 
110.4 
108.6 


1.29 

1.63 

1.78 

1.45 

1.51 


IV 
IV 
IV 
IV 
IV 


12:00 
14:30 
14:50 
13:50 
13:40 



1881.45 110.6 1.53 

The last four measures made by daylight. 

H. V. 127. (7.3 and 8.0.) 

R. A. 16h 37m 48s. 
Decl. +6° 51'. 

e » 

1881.364 291.7 53.65 7.0.. 8.0 II 14:40 

.386 292.0 53.17 7. 5.. 80 I 17:10 

• 389 .291.9 53.11 7. 5.. 8.0 I 16:30 

The following are all the measures : 

1783.65 289.7 48.67 h: 1 night. 

1823 .42 29 1 .4) 54 . 3 1 8h. 7 ni ^^h ts. 



1881.38 291.9 53.31 Z^. 3 nights. 
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2. 2099. (8.7 and 10.8.) 

R. A. 16h 39in 15s. 
Decl. +70° 86'. 

o ff 

1881.460 218.0 9.53 S. 8. .10.5 I 16:45 

.468 219.2 9.55 8. 7.. 10. 8 I 16:85 

.493 219.6 9.82 8. 5.. 11.0 I 16:00 

No other measures since Struye. 

1832.27 218.9 9.45 2. 2 nights. 

1881.48 218.9 963 /^. 3 nights. 



De. 15. (8.3 and 8.8.) 

R. A. 16h 40in 128. 
Decl. +43^ 42'. 

« » 

1881.373 285.0 0.60 8. 8.. 8. 3 IV 18:10 

.433 286.5 1.44 8.0.. 8. 2 IV 14:20 

.447 283.2 0.35 8. 5.. 8. 5 IV 15:50 

Discovered by Dembowski in 1869. The measares show rapid motion. 

o * 

1870.44 131.7 0.93 De. 5 nights. 

1876.54 118.1 0.64 De. 

1881.42 101.9 0.46 fi. 3 nights. 



21 Ophiuchi. 01. 315. 

R. A. 16h 45m 19s. 
Decl. +r 25'. 

1881.578 166.3 0.89 5.0.. 7.0 IV 16:15 

.608 166.5 1.04 5. 5.. 7.0 II 18:10 

Slow angular motion and undoubtedly binary. 

o » 

1844.59 173 0.87 02. 2 nights. 

1876.59 165.7 0.98 Shp. 5 nights. 

1881.59 166.4 0.97 ft. 2 nights. 

Ophiuchi. 74. j9. 241. (6.7 and 6.S,) 

R. A. 16h 4Sm 249. 
Decl. -21** 23'. 

1881.496 346.6 0.83 7.0..7.0 III 16:30 

.578 342.8 0.47 6. 3.. 6. 5 IV 16:55 

.581 339.5 0.65 6.8. .6.9 IV 17:30 

The observations are not sufficient to decide as to motion. 



1879.06 159.6 0.63 Cin. 5 nights. 

1881.55 343.0 0.65 /i. 3 nights. 

*9 — Wash. Ob. 
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20Draconis. J. 2118. 

R. A. 16h 55m 499. 
Decl. +65° 13'. 

• n 

1881.493 204.5 0.2± IV 16:20 

.545 213.6 0.2± IV 16:20 

This is now one of the most difficult double stars. The angles given above 
are somewhat uncertain. There are but few late measures : 

O tt 

1832.30 246.4 0.85 X 5 nights. • 

1859.67 235.7 0.58 02. 2 nights. 

1880.11 213.7 0.23 ft. 2 nights. 

1881.52 209.0 0.2± ft. 2 nights. 

Herculis 208. (Perry.) (6.9 and 10.2.) 

R. A. 16h 59m 26s. 
Decl. + 19° 46'. 

» a 

1881.502 235.3 1.81 7.0. . 9.3 III 19:10 

.507 231.0 1.66 6. 8.. 10.0 III 16:25 

.556 1.79 7.0..10.5 III 18:45 

.562 230.1 1.94 6. 7.. 10.5 III 18:45 

.578 333.5 1.69 7.0..10.5 III 19:40 

1881.54 232.5 1.78 

Discovered in 1881 by Rev. J. J. M. TPerry, with 183^ inch nflector, 1881. 
In measuring this pair, a new and more difficult pair was found in the same 
low-power field, 47s p. and 5'7i. The mean result of the measures of thig 
pair is; P=228.*0; D=l. "50. mags. 6.9 and 11.3. (1881.56.) 



^9. 124. 

R. A. 17h 3m 59s. 
Decl. -0° 37'. 

• n 

1881.342 263.9 0.98 7. 0.. 11.0 III 10:30 

.507 268.8 0.90 7. 0.. 11.0 III 18:30 

Further measures are necessary to decide the question of motion. 

o n 

1875.11 253.5 1.12 De. 3 nights. 

1881.42 266.3 0.94 ft. 2 nights. 



p. 282. (6.5 and 11.2.) 

R. A. 17h 8m 29s. 
Decl. -14' 27'. 

1881.383 151.6 4.34 6. 5.. 11.0 II 17:30 

.389 150.3 4.46 6. 5.. 11. 5 II 16:40 

.496 153.2 4.42 6.5. .11.0 II .16:35 

.678 153.8 4.41 6. 8.. 11.0 III 17:10 
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The principal star was thought by Stone to be very close pair, but on the 
occasion of the last measure above, when the seeing was remarkably good, 
it was found to be perfectly round with the highest powers. 



1875.41 
1881.42 



154.1 
151.7 



4.23 
4.41 



De. 3 nights. 
p. 4 nights. 



Lac 7312. (Howe.) (7.2, 10.2 and 9.2.) 







R. A. 17h 22m 428. 
Decl. -33° 27'. 








• 


A and B. 






1881.433 
.436 
.447 


327.2 
326.0 
321.0 


4.80 7.0..10.5 
4.36 7. 5.. 10.0 
4.80 7. 0.. 10.0 

4.65 


I 
I 
I 


17:17 
17:50 
18:00 


1881.44 


324.7 








A and C. 






1881.483 
.436 


e 

29.5 
29.3 


58.92 ..9.0 
58.56 ..9.6 


I 
I 


17.25 
17:55 



1881.43 



29.4 



58.74 



Ophiuchi 221. I. 2173. (6.3 and 6.4.) 



/ 

1881.383 
.578 
.581 



115.9 
114.3 
114.5 



R. A. 17h 24m 14s. 
Decl. -0° 58'. 



0.26 
0.22 
0.24 



6.5. 6.5 
6.5. .6.5 
6.0..6.2 



IV 
IV 
lY 



17:50 

•17:00 

17:35 



A fine binary system, and rapidly closing, 
years. Some of the late measures are : 



Duner finds a period of 45.4 



1870.84 


156.2 


0.87 


1876.52 


149.3 


0.77 


1879.22 


137.0 


0.69 


1880.47 


131.3 


0.36 


1881.61 


114.9 


0.24 


iner gives the following < 


3phem< 


1878.43 


142.1 


0.62 


1880.43 


131.8 


0.40 


1882.43 


97.1 


0.20 


1884.43 


21.8 


0.25 


1886.43 


353.1 


0.46 


1888.43 


344.8 


0.68 


1890,43 


340.4 


0.87 



De. 
HI. 
Cin. 



10 nights. 

3 nights. 
16 nights. 

1 night. 

3 nights. 
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26 Draconis. 


^.- 


-(5.8.. 10.2 


.) 








R. A. 17h 83in 44s 
Decl. +61" 58'. 






1881.455 
.493 
.540 
.652 


145.4 
149.9 

148 .'9 


1.44 
1.37 
1.18 
1.26 




6.5. .10.0 
5.0. .10.5 

6!6!.*i6.6 


Ill 
III 

IV 
IV 


15:30 
15:10 
16:00 
18:35 



One of the unpublished Chicago stars. Argelaoder giyes the principal 
8tar an annual proper motion of 0" 582 in the direction of 152.2. The fol- 
lowing are all the measures. The stars are evidently physically connected: 



1879.97 
1881.58 



151.8 
148.1 



1.37 
1.31 



fi. 4 nights. 
ft. 3 nights. 



6. 0.. 10.2 
,5.5. .10.1 



[i. Herculis. BC=A. C. 7. 

R. A. 17h 41m 47e. 
Decl. +27' 48'. 



1881.373 



.447 



248.4 
254.0 
253.7 
253.4 
250.9 



0.95 
0.89 
0.96 
0.96 
0. 



II 

II 

III 

III 

III 



Some of the late measures of this difficult binary are : 



17:20 
14:20 
14:35 
14:30 
16:00 



1876.59 
1877.59 
1878.48 
1879.45 
1880.47 
1881.41 



223.4 
232.8 
234.9 
242.7 
245.9 
259.1 



0.72 
0.85 
1.05 
0.90 
0.96 
0.92 



HI. 4 nights. 
HI. 2 nights. 
. 6 nights. 
fi. 5 nights. 
p. 7 nights. 
fi, 5 nights. 



1881.458 
.460 
.465 
.471 



90 Herculis. p. 130. (6.0 and 9,7.) 



122.8 
123.7 

119.7 
122.8 



R. A.17h49m22s. 
Decl. +40'' 3'. 



1.74 
1.98 
1.86 
2.03 



The following are all the measures : 



6.0. . 9.5 
6. 0.. 10.0 
6.0. . 9.5 



III 
III 
III 
III 



14:10 
14:35 
14:20 
14:15 



1875.52 
1881.46 



123.0 
122.2 



1.82 
1.90 



De. 6 nights. 
p. 4 nights. 



S. 2253. (8.0 and 10.3.) 

RA. 17h52m55s. 
Decl. +14° 38'. 



1881.364 
.370 



79.3 
79.1 
80.1 



15.79 
16.45 
16.20 



8. 0.. 10.0 
8.0.. 10.5 
8.0..10.5 



II 
II 
II 
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The distance and angle are slowly diminishing, as will be seen from the 
following: 



1829.58 


80.4 


18.06 


2. 2 nights. 


1863.47 


80.2 


16.51 


De. 2 nights. 


1881.87 


79.5 


,16.15 


ft. 3 nights. 



H. Na 40. (7.4, 10.3, 8.2 and 11.2) 







R. A. 17h 55m 6s. 
Decl. -23° 1'. 










AandB. 






1881.488 
.496 
.507 


28.6 
21.9 
21.8 


5.65 7.5. .10.0 
6.25 7. 7.. 110 
6.03 7.0. . 9.5 


I 
II 
II 


18.20 
17:40 
19:05 



1881.48 22.4 5.98 

C and D. 

1881.383 278.7 201 11.0 I 18:00 

.496 278.8 2.03 8. 5.. 11.0 II 17:36 

.507 282.9 2.15 8.0..11.5 II 19:00 

1881.46 280.1 2.06 

A and G. 

O V 

1878.488 215.4 11.23 I 18:15 

.496 212.8 10.73 II 17:45 

.507 312.5 10.83 II 19:10 



1881.48 213.4 10.93 

A qnadruple system in the great triHd nebula. The close star, D, was dis- 
covered by Langley. The wide stars, AG, are apparently unchanged since H. 



p. 243. (8.2 and 8.2.) 

R A. 18h Om 55s. 
Decl. -22^ 17'. 

o V 

1881.578 125.7 0.61 8.0..8.1 III 17 : 25 very good. 
.581 124.0 0.78 8.0. .8.0 III 18:00 good. 
.586 120.1 0.94 8. 5.. 8. 5 II 19 : 00 poor seeing. 

The only measures are the following : 

1879.59 125.8 0.83 Gin. 2 nights. 
1881.58 123.3 0.76 /S. 3 nights. 
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i9. 244. (8.0and9.8.) 

R. A. ]8h Im Is. 
Decl. —27"* 53'. 

O If 

1881.678 258.1 2.03 8.0..10.0 III 17:35 
.581 258.1 2.10 8. 0.. 10.0 lEI 18:05 
.600 258.5 1.95 8.0.. 9.5 I 18:40 Ua&teadj. 

1881.59 258.2 2.03 

99 Herculis. A. C. 15. 

R. A. 18h 2m 28s. 
Decl. +80° 33'. 

1881.433 29.4 0.51 6.0.. 9. 5 IV 14:45 

This pair was discovered by Mr. Clark in 1859. The distance has dimin- 
ished 80 that it is now an excessively difficult object. Flammarion has 
pointed out that the relative motion corresponds very nearly with the proper 
motion of the llarge star, 0^088 in the direction of 834."* The presumption 
would be in favor of a physical relation between the components of so close 
a pair, but the measures of the next few years will settle this question. The 
following are all the measures to this time: 

Off 

1859.63 347.1 1.71 Da. 2 nights. 

1878.46 24.4 0.99 /5. 3 nights. 

1880.18 29.9 0.91 A 3 nights. 

1881.43 29.4 0.51 /i. 1 night. 

B. A. C. 6158. /9. 132. (7.8 and 7.3.) 

R. A. 18h 4m 7s. 
Decl. -19^52'. 

1881.578 55.9 0.68 7.0..7.0 III 17:45 
.581 55.4 0.86 7. 3.. 7. 3 III 18:10 
.586 59.7 0.83 7.5. .7.5 III 19 : 20 Unsteady. 

The following are all the measures: 

1875.05 240.1 0.78 De. 4 nights. 6.8. .7.2 

1875.90 238.9 0.7± Bhp. 4 nights 

1877.41 50.4 .... Cin. 3 nights. 7.2. .7.2 

1881.58 57.0 0.79 /?. 3 nights. 7. 3.. 7. 3 

i9. 246 (8.1 and 8.1.) 

R. A. 18h 10m 33s. 
Decl. -19M3'. 

o ff 

1881.578 109.1 0.35 8.0..8.0 IV 17:55 

.581 115.1 0.57 8.3.. 8.3 III 18:20 

.616 105.7 49 8.0.8.0 III 17:25 

A very difficult pair, discovered with the 6. inch in 1874. 



1875.53 108.7 0.42 De. 5 nights. 

1881.59 110.0 0.47 jS. 3 nights. 
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I. 2315. (7.7 and 8.7.) 

K. A. 18h 20m 12b. 
Decl. +27° 20'. 

1881.395 240.0 0.34 7.8 .9.0 IV 14:65 

.644 242.0 0.25 7. 5.. 8. 5 IV 18:15 

Avery difficult binary. Some of the measures are as follows: 

o w 

1880.74 281.1 0.59 2. 4 nights. 

1841.12 271.4 0.68 02. 4 nights. 
1863.73 257.6 0.53 02. 3 nights. 
1879.63 239.6 0.31 /?. 2 nights. 
1881.46 241.0 0.30 fi. 2 nights. 

(p. Draconis. OS. 353. (5 . and 7 . 7.) 

R. A. 18>i 22m 30s. 
Decl. +71" 16'. 

1881.493 57.2 0.44 ..5.. 7.0 IV 15:30 

.545 59.5 0.44 ..5.. 7. 5 IV 17:00 

.556 57.4 0.44 ..5.. 8.0 IV 17:30 

.563 55.5 0.42 ..5.. 8.0 IV 18:30 

.573 57.8 0.43 18:50 

.575 65.0 0.44 ..5.. 8.0 IV 16:35 

A close and difficult pair, with but little relative motion thus far. 

1856.13 63.6 0.56 02. 6 nights. 
1867.73 63.9 .... De. 5 nights. 

1878.59 53.2 0.39 HI. 8 nights. 
188C.26 55.7 0.47 fi. 3 nights. 
1881.55 58.7 0.43 (i. 6 nights. 

/?. 265. (7.7 and 9.3.) 

K. A. 18h 44m 38s. . 
Decl. +11" 23'. 

e If 

1881.502 229.0 1.09 7.7.. 9.0 III 19:00 
.578 234.8 1.31 7.5.. 9.0 III 19:15 
.714 233.3 1.63 8. 0.. 10.0 II 19:40 Unsteady. 

The following are all the measures : 

1875.29 235.9 1.46 De. 4 nights. 

1877.50 230.5 1.08 HI 2 nights. 

1881.60 232.4 1.34 p. 8 nights. 

f . Sagittarii. 

R. A. 18h 55m Os. 
Decl. -80° 3'. 

1881.578 35.0 0.31 IV 17:50 

.638 87.2 0.25± IV 18:00 
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Excessively difficult, and meaiares uncertain. Probably in rapid motion. 
The only measures are : 

e » 

1867.80 360.8 0.48 Newcomb 1 night. 

1878.70 84.2 0.42 fi. 1 night. 

1879.71 64.8 0.3± fi. 1 night. 
1881.61 36.1 0.31 ft. 2 nights. 



H. 1364. (P.7 and 9.9.) 

R. A. 18h 59m 86s. 
Decl. +44** 17'. 

r n 

1881.895 206.1 3.32 9.5.. 9.5 I 15:15 

.455 207.4 2.98 9. 8.. 10.0 I 16.00 

.499 207.1 3.48 9. 8.. 10. 3 I 16:00 

The following are all the observations. HerschePs distance is greatly under- 
estimated : 

O 1 

1828. ± 204.5 l.i /T.l night. 10. 11.. 11 

1881.45 206.9 3.26 /^. 3 nights. 9. 7.. 9. 9 



D. M. (32«) 3306. Bird. (8.4 and 8.6.) 

R. A. 18h 59m 459. 
Decl. +32' 35'. 

1881.364 316.8 2.48 8. 5.. 8. 7 II 18:05 

.367 315.4 2.37 8. 2.. 8. 8 II 20:30 

.383 313.8 3.01 8. 3.. 8. 5 II 18:35 

.386 314.7 2.67 8. 5.. 8. 7 II 18:00 

1881-88 315.2 2.66 

Discovered by the late Mr. F. Bird of Birmingham, and communicated by- 
Mr. Geo. Hunt. There are no prior measures. 



J. 2574. (8.1 and 8.3.) 

R. A. \^\i 39ra 53 
Decl. +62^ 3'. 

1881.575 142.8 0.45 8.0..8.5 IV 17:00 

.680 145.8 0.00 8. 3.. 8. 3 III 21:05 

.652 142.5 0.60 8.0.. 8.0 IV 18:20 



Moving slowly in angle and distance. 



1832.23 


129.4 


0.96 


^ 


3 nights. 


1866.80 


141.4 


0.6 


Di. 


8 nights. 


1881.62 


143.7 


0.55 


A 


8 nights. 
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B. A. 0. 6814. H. 2904. (6.6 and 10.2.) 



1881.488 
.602 
.616 



138.2 
186.7 
137.9 



R. A. 19h 47m 89. 
Decl. -24'* 14'. 



17.89 
17.71 
17.41 



6. 5.. 10. 5 
6. 5.. 10. 5 
6.7.. 9.5 



A decided change, probably from proper motion. 



18:40 
19:45 
17:40 



1884.60 
1875.10 
1877.73 
1878.71 
1881.55 



170.6 


20. ± 


144.7 




141.4 


isiso 


140.8 


18.89 


187.6 


17.50 



H, 1 night. 
ft. 8 nights. 
Cin.2 nights. 
p. 1 night. 
ft. 8 nights. 



H. III. 105. (9.0 and 9.5.) 

R. A. 19h 47m 54s. 
Decl. +20" 0'. 



1881.864 
.886 
.433 



215.0 
214.2 
215.4 



16.14 
16.48 
16.32 



The following are all the measures : 



1783.45 
1881.89 



219.6 
214.9 



14.48 
16.31 



8.7. .9.8 
9.0. .9.5 
9.3. .9.8 



IL 1 night. 
ft, 3 nights. 



II 
II 

I 



18:05 
18:15 
19:00 



^. Aquilse. 01. 532. (3-4 and 12.1.) 



1881.886 
.483 
.447 
.455 



R. A. 19h 49m 25s. 
Decl. +6° 7'. 



18.4 
17.8 
16.8 
16.2 



12.19 
12.14 
12.22 
12.45 



..12.5 
..12.0 
..11.8 
..12.0 



18:65 
19:10 
19:15 
18:40 



The two components have a common proper motion, and probably form a 
physical system. 



1852.44 


17.1 


12.86 


02. 4 nights. 


1868.10 


17.8 


11.98 


De. 4 nights. 


1879.66 


16.3 


12.31 


HI. 4 nights. 


1881.43 


17.2 


12.25 


ft. 4 nights. 



H.910. 



1881.455 819.7 

10— Wash. Ob. 



R. A. 20h 9m 29s. 
Decl. +2** 29'. 

A. and B. 
18.58 8.0..13.0 



I 19:05 
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A. and C. 

1881.455 247.7 27.49 ..12.5 I 18:55 

.499 250.4 27.19 ..13.0 III 21:10 

The Dearest companion was added at Cincinnati. Herschel did not 
measure C. 

(Alpha ^ Capricorni. AB. = H. 603 ; BC. = A. G. C. 12.) 

R. A. 20h 11m 24s. 
Decl. — 12 55. 

A. and B. 

1881.496 145.2 7.68 II 19:25 

.578 147.3 7.66 II 18:54 

.581 150.2 7.35 I 20:25 

.602 148.8 7.30 I 19:55 

B. and C. 

1881.496 237.7 0.99 11.0.. 11. 3 II 19:20 

.578 238.5 1.03 11. 5.. 12.0 I 18:50 

The duplicity of the Herschel companion was detected by Mr. Alvan G. 
Clark with the 18}^ inch, now at Chicago. The following are the principal 
meesures: 

o * 

1877.93 242.5 1.15 HI. 4 nights. 

1878.52 241.2 1.06 fi. 2 nights. 

1880.08 239 6 0.96 fi. 2 nights. 

1881.54 238.1 1.01 fi. 2 nights. 

Some change is probable with reference to the large star: 

1846.70 144 1 6.86 Mh. 13 nights. 

1878.55 150.2 7.41 , /i, 3 nights. 

1881.56 147.9 7.66 fi. 4 nights. 

(T. Capricorni. Sh. 380. (5 and 8.3.) 

R. A. 20h 12m 28s. 
Decl. -19= 30'. 

O If 

1881.581 177.2 55.70 5.. 8.0 1 20:80 

.600 177.2 56.07 8.5 II 18:30 

.602 177.1 55.66 8.5 II 19:30 

The following are all the measures of this wide pair. Some change in. 
angle and distance: 

o ff 

1782.67 175.2 50.12 //. 1 night. 

1843.69 176.4 53.70 Wh. 1 night. 

1881.59 177.2 55.81 fi. 3 nights. 

P. XX. 113. Smyth. (7.2 and ll.O.) 

R, A. 20h 17ra 30s. 
Decl. +23^ 42'. 

• • 

1881.433 221.7 28.82 7. 0.. 11.0 I 20:10 

.447 221.2 28.54 7.0..10.8 I 18:40 

.499 222.0 29.13 7.5 :11.0 I 20:. SO 
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The only prior measnres are found in Smyth's " Cycle," ^rhich are errone- 
ous. 



1837.88 
1881.46 


222.4 
221.6 


45.0 8m. 

^8.83 /i. 

668. (6.5 and 12.4.) 

R. A. 20h 25m 49s. 
Decl. -10° 16'. 






1881.622 
.644 
.692 
.731 


24.9 
26.3 
26.1 
27.2 


5.09 6.0..12.5 
4.68 6.8. .12.5 
4.90 6. 8.. 12.0 
5.28 6.5. .12.5 


II 

I 
I 

I 


20:30 
19:30 
19:40 
20:35 



According to Argelander, the principal star has an annual i^roper motion 
of 0.'309 in the direction of 67.''8. The following are all the measures: 



1878.63 
1881 67 



29.0 
26.1 



4.64 
4.99 



/i. 3 nights. 
fi. 4 nights. 



^. 671. 







R. A. 20h 29m 34s. 
Decl. +62° 3'. 






1881.675 


333.2 


0.49 


8.0. .11.5 ::i 


IV 


17:15 


1877.57 


334.8 


0.5± 


/J. 1 night. 








^. 


Delphini. 


^. 151. 










R. A. 20h3lm55s. 
Decl. +14^ 11'. 










A and 


B. 






1881.395 
.449 
.493 
.496 
.666 
.747 


145.0 
151.2 
145.0 
154.1 
143.1 
157.0 


0.23 
0.28 
0.31 
0.23 
0.25 
0.25 




IV 
IV 
IV 
IV 
IV 
IV 


19:35 
19:45 
18:50 
20:05 
19:45 
20:00 


1881.54 


149.2 


0.26 












AB and G. 






1881. 895 
.419 
.499 


116 8 
115.1 
115.7 


27.66 
27.77 

27.28 


..i2!5 
..13.0 


III 

I 

III 


19:45 
20:00 
20:45 




AB and D. 


(2. 2704). 






1881.395 
.414 
.419 


333.4 
334.7 
334.5 


35.49 
85.43 
35.52 


.... 


III 
II 
II 


19:40 
19:30 
19:50 
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^ One of the most Interesting and rapid binary systems. It is now exces- 
sively difficult, bat the distance is probably increasing. The change shown 
by the measures of the Btruve companion is due to the proper motion of 
the large star. 







A and B. 




1873.60 
74.66 
75.65 
76.66 
77.79 
78.65 
79.57 
80.68 
81.50 


355± 0.7 ± 

15.6 0.61 
20.1 0.54 
25.8 0.48 
40.8 0.32 

53.7 0.24 
No certain elongation. 

133.6 0.26 
149.2 0.26 


De. 5 nights. 
De. 4 nights. 
De. 4 nights. 
A 4 nights. 
ft, 4 nights. 

p. 5 nights. 
fi, 5 nights. 






AB and C. 




1878.05 
1880.46 
1881.44 


o 

116.2 
114.7 
115.9 


27.66 
27.56 
27.57 


f5. 3 nights. 
fi. 1 night. 
ft. 3 nights. 






AB and D. 




1829.40 
'1851.84 
1881.44 


• 

843.8 
339.2 
334.2 


32.48 
33.74 
35.48 


02 
ft- 


nights 

. 2 nights. 

3 nights 



*•. Delphini. 01. 533. (5.2 and 11.8.) 







R. A. 20h 33m 178. 
Decl. +9"' 40'. 






1881.433 
.447 
.455 


324.9 
323.4 
324.2 


11.32 5.0..11.8 
11.38 5.0. .12.0 
11.11 5.5. .11.5 


I 
I 

I 


19:45 
19:25 
19:40 


lo change is 


due to the ] 


proper motion of the large star. 




1868.10 
1878.18 
1881.44 


345.7 
829.2 
324.2 

4. 


9.41 De. 3 nights. 
10.59 ft. 4 nights. 
11.27 ft. S nights. 

AquariL 2. 2729. 

R. A. 20h 45m 48. 
Decl. — 6^^ 4'. 






1881.496 
.562 

.578 


169.8 
157.2 
161.8 


0.47 6.0..7.0 

0.56 

0.52 ..•• 


IV 
IV 
IV 


19:50 
20:10 
18:40 



1881.54 159.6 0.52 
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S. 773. (8.3 and 8.5.) 

R. A. 20h 59in 56s. 
Decl. +35° 2'. 

• « 

1881.608 29.8 84.10 8.5. .8.8 I 18:30 

.610 30.8 84.22 8.0.. 8. 2 II 17:45 

.709 30.3 84.05 8. 3.. 8. 5 I 21:80 

No other measures since South. 

1824.80 30.1 83.25 8. 2 nights. 

1881.64 30.1 84.12 y5. 3 nights. 



Aquarii 45. ^9. 368. (6.9 and 7.7.) 

R. A. 21h Im Is. 
Decl. —8° 43'. 

1881.578 86.8 0.52 6 6. .7. 2 IV 19:00 

.616 90.8 0.71 7.0.. 7. 8 III 19:40 

.692 93.5 0.67 7.0.. 8.0 III 19:50 

The following are all the measures : 

1876.78 97.1 0.55 De. 5 nights. 

1879.24 89.6 67 Cin. 6 nights. 



1881.63 90.4 0.63 p. 3 nights. 

d. Equulei. OS. 535. 







R. A. 21 h 8m 38s. 
Decl. +9*' 31'. 










A and B. 






1881.395 

449 

.493 

.496 


22.1 
22.2 
22.6 
21.8 


0.39 
0.40 
0.38 
0.36 


5.0. .5.2 
5.0. .5.1 
5.0..5.1 
5.0..5.1 


IV 
IV 
IV 
IV 


19:26 
20:00 
19:00 
20:16 






AB and C. 


(2. 2777.) 






1881.433 
.449 
.493 


22.2 
22.5 
22.2 


38.47 
38.42 
38.88 


.*!9!6 

..9.5 


I 
III 
III 


19:35 
20:15 
19:10 



A rapid binary, supposed to have a period of about 14 years, or possibly 
half of that. The only measures made before those given below, are by 0^^ 
and they are not near enough together to determine the period, until further 
continuous measures are made. The change in the distant star is the result 
of the proper motioikg)f AB. 

A and B. 



1880.60 


29.1 


0.35 


A 


6 nights. 


1881.46 


22.1 


0.38 


A 


4 nights. 
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AB and C. 

• » 

1883.30 38.8 27.40 2. 12 niehta. 

,1836.65 37.4 28.07 2, 3 nights. 

1863.14 27.0 33.76 De. 8 nights. 

1880.60 22.7 37.98 /i. 4 nights. 

1881.46 22.8 38.59 fi. 3 nights. 

e. Capricorni. K 3040. (4.5 and 8.5.) 

R. A. 21h 30m 22s. 
Decl. -20" 0'. 

o a 

1881.644 47.8 68.75 4. 5.. 8. 7 I 21:15 

.668 47.4 68.69 8.3 I 19:30 

.698 47.3 68.59 8.5 II 20:15 

1881.67 47.5 68.68 

I. 2809. (6.6 and 8.5.) 

R.A. 51h31m24s. 
Decl. -0° 56'. 

1881.644 163.0 31.27 6. 8.. 8. 5 I 21:10 

.647 163.0 31.40 6. 5.. 8. 5 I 20:15 

.668 163.2 31.32 6. 5.. 8. 5 I 19:40 

No other recent measures, but unchanged. 

1828.77 163.5 31.05 X 5 nights. 

1881.65 163.1 81.33 /^. 3 nights. 

2. 2817. (8.3 and 8.4.) 

R. A.2lh36ml98. 
Decl. —0" 6'. 
• * 

1881.644 156.0 26.12 8.5.. 8. 6 II 20:50 

.647 155.8 26.13 8. 3.. 8. 3 I 20:05 

.668 155.7 26.14 8. 2.. 8.2 I 19:45 

No other late measures. iBvidently without sensible change, 

O H 

1828.75 156.3 25.94 X 3 nights. 

1881.65 155.8 26.13 A 3 nights. 

Z2837. (8.5 and 8.5.) 

R. A. 21h 42m 49s. 
Decl. +82° 23'. 

e » 

1881.458 301.1 2.68 8. 5.. 8. 7 III 16:65 

.460 301.9 2.66 8.5. .8.5 II 16:40 

.493 801.4 2.66 8.4. .8.4 ^ I 16:15 

Change in angle and distance is clearly shown : 

O If 

1882.30 321.3 2.16 2, 3 nights, 

1866.24 306.8 2.81 De. 8 nights. 



1881.48 301.5 2.67 /?. 3 nights. 
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Sh. 336. (8.0 and 8.5.) 

R. A. 21h 50m 8ds. 
Decl. +^'' 27'. 

a w 

1881.503 224.7 102.17 8.0..8.5 I 21:10 

.581 225.2 102.24 8.0..8.5 I 21:40 

.600 224.8 102.11 8.0..8.7 I 19:30 

No other measures since South and Herschel. 

o n 

1833.77 226.0 105.86 8h. 1 night. 

1881.56 224.9 102.17 fi. 3 nights. 

K 951. (8.7 and 9.0.) 

R. A. 21h 56m 14s. 
Decl. +32"' 8'. 

o * 

1881.419 86.4 9.20 8. 8.. 9.0 I 19:25 

.499 t85.8 9.63 8. 7.. 9.0 I 20:10 

.686 85.0 9 46 8. 5.. 9.0 II 20:47 

HerschePs first estimate of the distance was 10% acd later only Z%\ from 
which he inferred change. The only measures of distance are : 

• w 

1873.50 87.3 8.90 De. 1 night. 

1881.50 85.7 9.43 /^. 3 nights. 

Anon. (8.5 and 8.9.) 

R. A. 21h 59m 49s. 
Decl. -2° 39'. 

O IT 

1881.638 32.8 2.59 8. 5.. 9.0 I 20:80 

.641 33.4 2.68 8. 5.. 8. 8 I 21:00 

.644 34.5 2.77 8. 6.. 9.0 II 20:20 

A pair of small stars found at the Harvard College Observatory. The only 
measures are: 

1869.90 29.8 3.26 Hd. 1 night. 

1881.64 33.6 2.68 (S, 3 nights. 

30 Pegasi. H. 962. (6.0, 12.0 and 12.3.) 

R. A. 22h 14m 25s. 
Decl. +5° 11'. 

A and B. 

1881.638 22.6 6.26 6.0..115 II 20:45 

.641 19.1 6.32 6. 0.. 12.0 II 22:20 

.644 20.4 6.23 ..12.0 II 20:05 

A and C. 

o w 

1881.638 222.5 9.98 ..12.0 II 20:40 

.641 223.5 10.18 ..12.5 II 22:20 

.644 222.4 10.12 ..12.4 II 20:10 
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All the measures of this fiae triple are of recent date: 

A and B. 



1867. 
1876.77 
1878.59 
1881.64 


19.8 
17.3 
18.6 
20.7 


6.18 
5.97 
6.22 
6.27 


De. 8 nights. 
HI. 4 nights. 
ft, 1 nights. 
ft. 3 nights. 










A and C. 






1876.77 
1879.74 
1878.59 
1881.64 


221.1 
223.0 
223.0 

222.8 


9.94 

9.79 

10.04 

10.08 


HI. 4 nights. 
Cin. 1 night 
ft, 1 night. 
ft. 3 nights. 








i?. 


174. (8.1 and 11.3.) 

R. A. 22h 22m 58s. 
Decl. -W 17'. 






1881.602 
.616 
.622 


292.3 
292.6 
292.8 


9.25 
9.02 
8.96 


8.0. .11.5 
8.0..11.0 
8.5. .11.5 


!- 

I 


[21:00 
19:50 
20:10 


lere is some evidence of change. 


The following are 


ar[the 


measure 


1876.15 
1878.77 - 
1881.61 


287.9 
290.6 
29^.6 


7.38 
9.09 
9.08 


De. 3 nights. 
Cin. 2 nights. 
ft, 3 nights. 

706. 










R. A. 22h 28m 2l8. 
Decl. +67° 41'. 










A and B. 






1881.540 
.717 


16*. 9 


2.79 
2.79 


7.8. .13 
8.0..12 


I 
I 


16:50 
19:35 


1881.63 


16.9 


2.79 


7. 9.. 12. 5 










A and (7. 






1881.540 
.717 

.747 


234."3 
237.4 


29.36 
29.23 
28.91 

29.17 


.10.5 
..11.0 
..11.5 

..11.0 


I 

I 


16:45 
19:40 


1881.67 


235.8 






12 LacertsB. S. 1 


315. (5.7 and 9.7.) 








R. A. 22h 36m 6s. 
Decl. +39° 36'. 






1881.414 
.419 
.449 


15.9 
16.1 
15.8 


70.92 
70.25 
70.34 


6.0. . 9.5 
6.0.. 10.5 
5.0. . 9.0 


I 

I 
I 


18:50 
19:25 
18:35 



No other measure since South. 
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1826.37 
1881.42 


16.5 
15.9 


72.07 8. 2 nights. 
70.50 /tf. 3 nights. 








j9. 882. 


(6.9,8.5 and 10.7.) 








R. A. 22b 48m 18s. 
Decl. +44° 7'. 










A and B. 






1881.671 
.711 
.717 


207.4 
212.5 
210.5 


1.12 

1.09 7.0..8.0 
1.05 8.8..9.0 


III 
III 
III 


19:20 
21:00 
20:40 




A and C, (=H. 1828.) 

#0 






1881.671 


854.2 
353.5 
353.7 


27.19 


III 
II 
II 


19:25 


.711 

.717 


27.08 ..11.0 
26.75 ..10.5 


21:05 
20:45 



The following are all the measures : 

A and B. 

• It 

1876.39 205.7 1.07 De. 7 nights. 

1881.70 210.1 1.09 /^. 3 nights. 

A and O. 

1876.24 353.6 26.43 De. 3 nights. 

1881.70 353.8 27.01 /!i. 3 nigtits. 

R5898. (AB.=7.9; C. = 10.9; D.=8.3; E.=8.5.) 

R. A. 22h 52m 28s. 
Decl. +72° 12'. 

A and B (=0:^^ 484.) 

1881.589 90.4 0.33 8.0..8.5 IV 19:25 

AB and C (=2. 2966 rej.) 



1881.531 
.559 


256.4 
256.8 


31.00 
30.82 


..10.8 
..11.0 


I 
I 


19:30 
19:55 






AB and D {= 


:.S. 820.) 






1881.529 
.531 
.559 
.689 


280.1 
279 9 
280.2 
279.8 


120.91 
121.00 
121.48 
121.38 


8.0. .8.5 
7.8 .8.2 
7.8. .8.4 
8.0..8.3 


I 

I 

I 

III 


18:30 
19:15 
20:00 
19:15 




e 


D and E (=2. 2965.) 






1881.529 
.531 
.559 
.589 


220.1 
217.9* 
218.6 
218.5 


3.98 
3.25 
3.24 
2.79 


8. 5.. 8.8 
8.2. .8.4 
8.4. .8.6 
8.0. .7.3 


I 

I 

I 

III 


18:85 
19:25 
19:50 
19:00 
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The close pair was discovered by 02, The difficulty of measuring so 
close a pair may explain the differences in the angles. The following are all 
the measures : 

A and B. 

o * 

1848.42 117.7 0.36 02. 2 nights. 

1855.56 99.3 0.46 02. 2 nights. 

1867.66 89.5 De. 2 nights. 

1880.03 92.6 0.33 /3. 2 nights. 

1881.59 90.4 0.33 /f. 1 night. 

Btruve only saw the distant star C, and subsequently rejected it as a double 
star in MeusursB MicrometricsB. The only measures of this star are: 

AB and C. 

1855 . 56 255 .4 80 . 72 02. 2 nights. 

1881.54 256.6 30.91 /3. 2 nights. * 

The wide pair, AD. is certainly S. 820, though the R. A. given by South l8 
about 8m less. There is nothing in or near that place. As this star has not 
been before identified, there are no other measures. 

AB and D. 

o » 

1825.27 279.3 120.89 8. 3 nights. 

1881.55 280.0 121.19 /?. 4 nights. 

As will be seen from the following measures there is no sensible change la 
the Struve pair : 

1832.56 217.9 3.09 2. 3 nights. 
1858.44 216.4 2.17 02.1 night. 
1881.55 218.8 3.07 /3. 4 nights. 

EL 1838. (8.4 and 8.6.) 

R. A. 22h 53m 59s. 
Decl. +66" 27'. 

1881.502 268.9 1.92 8.3. .8 5 I 20:15 

.529 269.9 1.67 8. 5.. 8. 6 I 18:45 

.531 V 270.5 1.81 8.5.. 8. 7 II 19:40 

Change isnot to be inferred from estimates. The following are all the 
observations : 

o v 

1828. ± 90. ± l.± H. 1 night. 11=11 

1879.75 265.9 2.10 CIn. 2 nights. 

1881.62 269.8 1.80 fi. 3 nights. 

EL 3158. (8.5 and 8.5.) 

R. A. 22h 54m 56s. 
Decl. +70° 7'. 

1881.531 214.0 106 8.5. .8.7 II 19:50 

.559 216.8 0.95 8. 5.. 8. 5 I 18:00 

.630 216.7 1.06 8.5.. 8. 5 III 21:39 

1881.57 215.8 1.20 
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H gives angle 45* ±, and distance %\ and says, *^ almost certain this star is 
double. Position and distance from diagram." There are no other measures 
than those given above. 

n Cephei. OS, 489. (4.5 and 8.7.) 

K. A. 23h 4m 5s. 
Decl. +74" 41'. 

1881.652 27.3 1.39 4.5.. 9.0 III 21:05 

.668 27.4 1.18 8.0 IV 22:05 

.717 27.1 1.36 9.0 III 19:30 

Some of the measures of this binary are : 

1846.48 351.4 1.15 O:^. 2 nights. 

1867.12 14.8 1.27 De. 5 nights. 

1881.68 27.8 1.31 fi. 3 nights. 

2. Cassiopese. S. 823. (6.2 and 8.3.) 

R. A. 23 h 4m 37s. 
Decl. +58^ 41'. 

1881.647 163.0 167.91 6.0..8.3 I 20:50 

.652 163.4 167.73 6.3. .8.0 II 19:80 

.657 163.2 I 18:25 

.660 163.1 167.90 6. 3.. 8. 6 II 20:05 

The following are all the measures : 

o w 

1824.70 163.3 168.68 8. . nights. 

1881.65 163.2 167.85 y5. 3 nights. 

^.80. (8.0 and 8.8.) 

R. A. 23h 12m 42s. 
Decl. +4*' 45'. 

1881.641 311.9 0.81 8.0..8.7 III 22:40 

.709 312.0 0.98 8.0.. 9.0 III 22:00 

.717 312.7 0.93 8. 3.. 8. 7 III 21:00 

Argelander gives the proper motion of this star as 0'.558 in the direction 
of 101.''5. It is evident from the following measures «that the component! 
have the same movement in space, and form a binary system: 



1875.80 
1881.59 


800.4 
312.2 


1.07 De. 4 nights. 
0.91 fS, 3 nights. 








P. XXIIl 100. 01. 496. 










R. A. 23h 24m 298. 
Decl. +57° 53'. 










A and B. 






1881.675 
.630 


846.2 
346.3 


1.38 6. 8.. 11.0 
1.35 6.5. .11.0 


IV 
III 


21:10 
20:55 
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c and D. 

o » 

1881.689 224.7 1.39 IV 19:40 

.619 219.4 1.25 8.0. . 9.5 III 17:55 

.622 219.1 1.44 8. 5.. 10. 5 III 18:00 

A and c 

1881.589 268.7 75.72 II 20:40 

.619 269.2 75.96 II 18:00 

.622 269.2 76.00 Ill 18:05 

An Interesting quadruple' group with several faint distant companions. 
The close star, B, was suspected by 0^. in 1845, but measured only once sub- 
sequently, in 1851. It does not appear to have been seen from that time till 
1880. There is no evidence of atfy great change. The duplicity of the dis- 
tant companion, measured by South and Herschel, was discovered by Dawes 
in 1841, and independently by 0^. later. These stars appear to have remained 
nnchanged. The following are the measures of AB: 

A and B. 

o * 

1851.76 336.8 1.51 OX 1 night. 

1880.72 348.8 1.88 ft. 2 nights. 

1881.60 346.2 1.37 ft. 2 nights. 

G and D. 

1849.64 224.2 1.38 0:5. 5 nights. 

1867.94 223.8 1.39 De. 4 nights. 

1880.72 225.5 1.39 ft. 2 nights. 

1881.61 221.1 1.86 ft. 3 nights. 

A and C. 

1849.64 269.2 76 10 02. 5 nights. 
1860.68 269.3 75.63 De. 3 nights. 

1880.65 268.9 75.60 ft. 3 nights. 
1888.61 269.0 75.90 ft. 3 nights. 

The principal measures of the several faint companions are : 

A and a. 

1869.76 114.0 43.36 De. 2 nights. a= 9.7 

1880.65 114.7 43.53 ft, 'S nights. 10.5 

A and h. 

1869.76 338.5 67.11 De. 2 nights. &= 9.2 

1880.65 338.5 66.91 ft. 3 nights. 10.5 

C and d. 

1880.65 337.1 26.87 /?. 2 nights. (i=11.6 

b and c. 

1869.76 73.5 10.29 De. 2 nights. c= 9.6 

1880.64 74.4 10.85 ft. 2 nights. 10.5 
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Z 8038. (9.3 and 9.4.) 

R. A. 23h 40m 248. 
Decl. +62° 0'. 

o u 

1881.493 278.0 4.6« 9.0. .9.0 I 21:15 

.599 276.2 4.96 9.7. .9.8 I 17:00 

.504 275.4 4.56 9.2. .9.3 I 20:25 

Probably without sensible change. 

o » 

18:^3.83 275.0 4.36 :2. 3 nights. 

1867.01 274.8 4.33 De. 

1881.50 276.5 4.73 fi, 8 nights. 

Sh. 358. (8.0 and 9.7.) 

R. A. 23h 48m 13s. 
Decl. +31" 14'. 

1881.499 327.9 37.68 8.0. . 9.5 I 19:45 

.504 327.0 37.35 8.0. . 9.5 I 20:50 

.586 328.4 87.76 8. 0.. 10.0 II 20:35 

If the single measure of 8h. is correct, the distance has diminished. The 
following are all the measures. 

e a 

1822.29 329.2 41.29 Sh. 1 night. 

1881.53 327.8 37.60 fi. 3 nights. 

02'.(App.)253. (8.0 and 8.2) 

R. A. 28h 54m 59s. 
Decl. +68" 54'. 

o * 

1881.647 353.2 100.93 8.0..8.2 I ' 21:20 

.654 353.7 100.54 8.0..8.3 II 21:-00 

.663 353.5 100.48 II 18:00 

The only measures are the iollowiog : 

1874.78 353.3 100.51 De. 2 nights. 

1881.65 353.5 100.65 /i. 3 nights. 

OS. (App.) 254 (8.0 and 8.4.) 

R. A. 23h 55m 8s. 
Decl. +59° 21'. 

• If 

1881.647 89.6 58.83 I 21:05 

.652 89.5 58.72 8.0..8.5 II 19:00 

.660 89.5 58.96 8.0..8.4 II 20:15 

The larger star is red, No. 280, of Schjellerup*s Catalogue. The following 
are all the measures : 

1873.64 89.7 58.84 De. 2 nights. 

1881.65 89.6 58.84 p. 8 nights. 
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85 Pegasi. 

R. A. 23h 55m 528. 
Decl. +27' 27. 

A and B. 

1881.575 311.5 0.58 ..11.0 IV 22:15 

A and C 

1881.449 20.1 16.12 6 0. .9.0 III 18:40 

.562 21.1 16.14 Ill 21:00 

.675 21.1 16.44 IV 22:00 

.586 20.8 16.47 II 20:25 

A most interesting system from the large proper motion, and parallax of 
the principal star. The close star was discovered in 1878. The measures 
show rapid orbital motion. The motion in space is evidently common to 
both components. Bruunow, from measures of A and C, finds a parallax of 
0.''054 for the principal star. With this instrameot the close pair is now ex- 
cessively difficult, and the measure is not so certain as those previously made. 
The distance appears to be diminishing, and if so, it will soon be beyond the 
reach of even the largest refractors. The following are all the measures of 
the new star : 

A and B. 

1878.73 274.0 0.67 /;. 8 nights. 

1879.46 284.6 0.75 ft, 5 nights. 

1880.69 298.8 0.65 ji. 5 nijrhts. 

1881.57 811.5 0.58 /i. 1 night. 

A and C. 

1878.54 88.6 14.40 y^. 4 nights. 

1878.95 81.9 14.76 /i. 4 nights. 

1879.61 29.1 15.21 fi. 3 nights. 

1880.57 25.0 15.41 /i. 6 nights. 

1881.54 20.8 16.29 /i. 4 nights. 

/3. 281. 







R. A. 23h 56m 38s. 
Decl. +r28'. 












A and B. 








1881.709 

.747 


212.8 
212.4 


1.32 

1.18 


7.5. .9.5 
7. 5.. 9.0 


III 
III 


21: 
22 


45 
10 


1881^3 


212.6 


1.25 
A and C. 


7.5. .9.2 

(^ H. 998.) 








1881.709 

.747 


886.7 
836.8 


31.03 
30.66 


..11.0 
..11.5 


III 
III 


21: 
82: 


50 
15 



1881.78 386.7 30.85 ..11.2 
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1881.589 
.60S 
.610 



J. 3057. 7 5 and 9.7.) 

R. A. 23h 58m 43s. 
Decl. +57^ 52 . 



801.7 
300.6 
301.3 



3.54 
4.00 
3.77 



7.6.. 9.5 
7.5. .10.0 
7.5.. 9.5 



II 
II 
II 



22:00 
19:00 
18:45 



The principal star has an annual proper motion, accordinir to Argelander, 
of 0".279 in the direction of 84^.9. The small star is evidently moving 
through space with the other. 



1832.29 
1881.60 


299.5 
301.2 


3.64 :S?. 3 nights. 
3.71 y^. 3 nights. 

3059. (9.3 and 9.6.) 

R. A. 23h 58m 553. 
Decl. +82 2 . 








1881.652 
.666 
.692 


331.3 
329.7 
333.2 


2.10 9.5. .9.8 
2.14 9.3. .9.6 
2.03 9.0..9.4? 


II 

I 
I 


20: 
20: 
20: 


50 
20 
30 


Probably unchanged. ' 


Fhe following are all the measures: 






1833.43 
1879.75 
1831.67 


334.8 
327.6 
831.4 


2.35 -2. 3 nights. 
Cin. 1 night. 
2.09 A 8 nights. 










Z3062. (7.2 and 7.8.) 












R. A. 23h 59m 57s. 
Decl. +57° 46'. 








1881.589 
.608 
.610 


307.1 
307.1 
807.8 


1.56 7.5. .8.0 
1.68 7.0..7.4 
1.65 7.0. .8.0 


II 
III 
III 


21: 
18: 

18: 


50 
50 
30 


A well-known binary. 
of the late measures arc : 


Doberck (1877) finds period of 104.4 years 


. i 


1877.50 
1879.45 
1880.60 
1881.60 


295.7 
301.9 
304.5 
307.8 


1.47 De. 5 nights. 
1.50 HI. 8 nights. 
1.50 /i. 6 nights. 
1.60 fi. Snighta. 
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VIIL OBSERVATIONS OF 84 RED STARS AND RE- 
DUCE A LIST OF 27 NEW RED STARS DISCOVERED 
IN THE ZONE OBSERVATIONS. 

The following list of 84 red stars, 27 of which are new, in- 
cludes those stars found in the zones up to this time, and those 
specially looked up, for purposes of comparison, by Mr. S. W. 
BuRNHAM and myself. Although the list is short, it contains a 
few very fine stars, the most interesting being : 



Nova 1 58 45 + 58 40 

^ 13 42 15 - 27 46 

Birmingham. 20 36 33 + 47 37 



Name. 


R. A. 1880. 


Decl. 1880. 


Date: 
1881. 


Remarks. 


Nova 


h m • 

1 48 45 

2 42 5 
2 43 43 

10 31 38 
10 34 54 

10 45 47 

10 59 33 

11 33 26 
11 39 42 

11 51 59 

12 19 7 


o / 

+ 58 40 

+ 57 21 
+ 57 50 

-12 46 
+ 03 
-20 87 

+ 03 

+ 39 51 

+ 48 27 

+ 4 10 

+ 1 27 


July 17 
July 28 
July 28 

May 15 
May 14 
May 15 

May 14 

May 14 
May 14 

May 14 
May 1 
Mavl4 
May 14 
May 14 

May 14 

May 14 

May 14 

May 15 

May 15 

May 14 

May 15 


Fine red star; 9 mag. 
Good red star ; 9 mag. 
Not very red; 7-8 

mag. 
Gl-ood rpd stAr 


Nova 


B.50 

B. 242 


B.243 

B. 248 


Not red ; 9 mag. 
Fine full red. A star 


B.253 


9-10 mag. in p=: 
90% s=80'. 
No red star seen in 


h. 506 


this place. 
Yellowish-red star. 


B. 266 

B.269 


X TJnod yellowish-red 

only. 
Yellowish-red only. 
Very full red. 
Fine red. 


B. 277 


B. 277 


B. 281 


12 24 14 
12 34 56 

12 38 16 

12 44 34 

12 52 10 

13 25 43 

13 42 15 

13 58 41 

14 4 18 


+ 55 
+ 02 

- 50 

- 6 
+ 18 25 

- 5 38 

-27 46 

+ 07 

-15 44 


Reddish; 8.0 mag. 
No red star in this 

place. 
No red star in thi«i 


B.286 

B. 288 


B.292 


place. 
No red star in this 


B.299 

B. 309 


place. 
Reddish ; not red and 

not *' double.'* 
Strong yellow; very 

little red. 
Splendid red star. 
Yellowish: not full 


Burnham's Nova . . . 
B.317 


B.321 


red. 
Strong yellow; very 
little red. 
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Name. 



R. A. 1880. 



Decl.1880. 



Date: 

1880. 



Remarks. 



B. 821.. 
h. 1249 . 



B. 327. 

B. 327. 
B. 328. 
B. 328. 
B. 329. 
B. 329. 



14 4 18 
14 10 25 

14 18 24 



—15 44 
-15 58 

+ 8 38 



18 47 
'28**24 



+ 26 15 
-5 "27 



Nova. 
Nova. 



B. 343. 
B. 344. 



Nova=B.A.C. 4984. 

Nova. 

B. 355 

Nova. 

Nova=43 Librae . . . . 

Nova. 

Nova=B. A.C.5347. 



B. 369 
Nova. 



B. 372. 



Nova. 
Nova. 
Nova. 
Nova. 



14 
14 

14 
14 

15 
15 
15 
15 
15 

15 
16 

16 
16 



33 .58 

51 9 

57 3 

59 56 

2 52 

15 34 

29 45 

31 .. 

35 20 

41 34 

1 49 

2 n 
2 27 



16 3 35 



B. 407. 
Nova.. 
Nova . . 
B. 413. 



B. 416, 



Nova. 
Nova. 
Nova. 



B. 422 
B. 424 

Nova , 
B. 431 



16 
16 
16 
17 

17 
17 

17 
17 

17 

17 

17* 



14 20 

32 30 

44 51 

9 25 

13 44 

23 82 

28 13 

28 28 

35 25 

41 26 

46*"6 



-14 47 

-11 57 

-24 48 

-15 47 

-23 31 

-28 45 

-27 44 

-12 40 

-19 17 

-10 47 

-26 



+ 22 
-26 

+ 1 



17 52 2 
17 54 44 



18 7 24 -29 52 

18 7 50 i +22 48 



-34 

-12 5 

- 15 

-15 6 



+ 2 17 

-33 58 

-83 25 

+ 12 36 

+ 31 16 

- 3 86 
-34"47 



+ 2 44 
-27 47 



May 29 Strong red yellow ; 

5-6 mag. 
May 24 Reddish 8.8 mag. A 
star 11 mag. ia p = 
180% s = 8". 
May 11 Yellowish red; not 

red. 
May 14 Fine yellow ; not red. 
May 11 Full red; 8 mag. 
May 14 Fine red. 
May 11 A little reddish. 
May 15 Not red ; a little red- 
dish. 
May 29 Red ; 8 mag 
May 29 Strong reddish yel- 
low; 7.8 mag. 
May 15 Not red. 
May 15 Not red ; strong yel- 
low. • 
May 22 Red; 7.5 mag. 
May 22 Red; 8.5 mag. 
May 15 Not a red star. 
May 29 Reddish; 8.3 mag. 
May 18 Strong reddish yel. 

low. 
May 29 Reddish ; 8 mag. 
June 2 Strong red-yellow; 

6.5 mag. 
May 14 Not red ; straw color. 
June 2 Reddish-yellow; 7.5 

mag. 
May 14 Not red ; lemon-yel- 
low. 
June 2 Red ; 9 mag. 
May 28 Red ; 8 mag. 
May 22 Dull red ; 8 mag. 
May 29 Redyellow star; 7.5 

mag. 
May 14 Red; 7 mag. 
J une 18 Good red star ; 9 mag. 
June 13 Red; 8.5 mag. 
May 14 No red star in this 

place. 
June 5 Reddish-yellow; 6.5 

majT. 
May 20 Red ; 8 mag. 
May 23 Red; 8 mag. 
May 20 The s. p. star of M. 7. 
It is of quite a dif- 
ferent color from the 
others. Reddish- 
yellow. 
May 14 Yellowish red. 
May 20 ^ Duil red ; not " beau- 

', tiful ruby." 
June 19 Reddish ; 8 mag. 
May 14 ; Pale yellow ; not red. 
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Namb. 



Nova . 
Nova . 
B. 435. 
B. 436. 
B. 4H7. 

B. 448. 

B. 456. 
B. 458. 

B. 465. 

B. 478. 
B. 475. 

B. 487. 



Nova=0^.(app.)181 
Nova=4 Vulpecul®. 
B. 494=3 Cygni . . . 

B. 495 

B. 497 

B. 505 

B. 509 

B. 511 

Nova=h. 1470.... 

B. 653 

Biroiiogham 

Nova 

B. 592 

B. 596 

B. 600 

B. 609 

Nova=h. 980 

B. 656 

B. 658 



R. A. 1880. Decl.1880. 



18 8 1 

18 11 20 

18 lii 19 

18 16 

18 16 33 

18 28 9 

18 36 9 

18 38 40 

18 46 46 

18 51 26 

18 52 4 



19 3 37 



19 15 15 

19 20 13 

19 20 29 

19 21 4 

19 21 38 

19 27 26 

19 36 22 

19 39 1 

19 59 19 

20 15 54 

20 36 33 

21 83 

21 38 18 

21 40 19 

21 58 32 

22 11 26 

23 5 3 
23 52 19 
23 55 8 



-18 
-18 
+ 
+ 

+ 25 



+ 36 54 

+ 02 
+ 36 51 

+ 95 

+ 18 

+ 14 12 



+ 23 59 



+ 26 26 

+ 19 34 

+ 24 42 

+ 19 34 

+ 35 55 

-16 38 

-h32 20 

+ 12 57 

+ 37 59 

+ 47 31 

+ 47 37 

-16 54 



+ 37 28 Aug. 9 
2 46 j Aug. 9 

art A a A ..— n 



Date: 

1831. 



Judo 13 
May 20 
May 14 
May 14 
May 14 

May 14 

May 14 
May 14 

May 14 

May 14 
May 14 



May 14 



May .14 
May 14 
May 14 
May 14 
May 14 
Aug. 21 
May 14 
May 14 
May 24 

June 17 
June 17 
Sept. 9 



+ 27 46 



+ 4 

+ 4 21 

+ 50 43 

+ 69 41 



Aug. 9 
Aug. 9 
May 25 
July 17 
Aug. 26 



Bemarks. 



Dull red; 8 mag. 

Dull red ; 8 mag. 

Faintly reddish. 

Faintlv reddish. 

No red star 7.5 mag. 
here. 

Fine red; not*'crim. 
son." 

Yellowish. 

No really red star 
here. 

A red star, 8 mag., 
near this place. 

Red. 

Good red star; it has 
a companion 30' olt 
of a different color. 

Yellowish-red; com- 
panion not special- 
ly blue. 

One component red. 

Reddish. 

Fine yellow red star. 

Red. 

Yellowish red. 

Fine red ; 7.7 mag. 

Red. 

Reddish. 

Reddish star; blue 
companion. 

Red ; 8 mag. 

Blood red ; 8.7 mag. 

Red; 8.5. O. A. S. 
21124-5. 

Fine red. 

Red-yellow. 

Red -yellow. 

Faintly reddish. 

Reddish; 8 mag. 

Vivid red ; 7 mag. 

Go^d red star; 7.8 
mag. ; blue com- 
panion b.2, S=o8/8. 
This is 02, 254. 
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Fig. 1. June 24. 




Fior 3. June 1>5. 




Fig. 3. June 26. 
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Fig. 9. July 13. Fig. 10. July 14. 




Fig. 11. July 17. 




Fig. 12. July 18. 
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IX. OBSERVATIONS AND DRAWINGS OF THE 
GREAT COMET OF 1881. 

The following observations were made by myself with the 15^^ 
inch equatorial and the zone eyepiece. The cats are facsimiles of 
drawings made at the telescope and are kindly lent by the editor 
of Science. Except in the cut of July 11, the darker the shading 
the brighter the corresponding part of the comet 

The Washburn Observatory is 0*" 49™ 25^*8 west of Washing- 
ton. The times are, however, Chicago mean times, or correspond 
to a meridian 0*^ 7™ IP 1 east of our own, that is, O*' 42™ 14"-7 
west of Washington. 

Figure 1; June 2i, 14** m. t — This figure is intended to show 
the whole structure of the head of the comet, with its envelopes. 
There is a star within the tail. 

Figure 2 ; June 25, 10^ m. t — Sky hazy and outlines of the 
comet not well seen. The drawing shows only the structure of 
the head. The nucleus is not round and is eccentric in the envel- 
opes. The arrow shows the parallel. 

Figure 3; June 26, 11^ 22"™ m. t.— Hazy and cloudy. 

Figure 4 ; June 27, 18^ m. t 

Figure 5 ; June 28, 10^ m. t 

Figure 6; June 29, 9^ 80™ m. t — I was absent from Madison 
till July 8. 

Figure 7 ; July 8, 10^ 85"^ m. t Moonlight. The nucleus is not 
double. There is a dark narrow channel between the following 
side of the nucleus and the envelopes, as in the figure. 

Figure 8; July 11, 9** SO'" m. t— Strong moonlight and twi- 
light. This cut gives bright portions of the comet by white 
linea 

Figure 9 ; July 18, 9^ 80"^ m. t. 

Figure 10; July 14, 10*^ 20™ m. t— Moonlight 

Figure 11 ; July 17, W 45™ m. t. 

Figure 12 ; July 18, 9^ 80™-lP 0™ m. t— The nucleus is double 
(it has not been previously), ^=275**, 5=l'-5, with a dark space 
between the parta 
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July 19 ; 9^ 45^ m. t. — Appearances same as last night, but 
fainter. The nucleus is elongated in ^=280**±. The second 
nucleus is in i?=270°_, s—V to V. 

July 24; 9^ 35^ m. t— The nucleus is double, p=22b'' (4), 
5=2''-62 (3). The diameter of the principal nucleus in ^ = 135®, is 
l'-68 (2). 

The micrometer measures by Mr. Burnham. 

July 26 ; 9** 3°^ m. t The nucleus is round. 

July 27; 10** 10™ m. t — The nucleus seems elongated in 
p=250°, but I am not sure. 

After this date the comet was examined on several occasions 
without finding any peculiarity worthy of mention. It is to be 
noted that there is no doubt whatever as to the fact that the 
nucleus was double on July 18, July 19 and July 24. I am 
almost equally positive that it was not double on the other dates 
specified. 

It appears to me that these observations are of interest in 
connection with those of Prof. 0. Stone at the Cincinnati Obser- 
vatory, and of Mr. Wendell at the Harvard College Observa- 
tory. 
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X. MISCELLANEOUS OBSERVATIONS. 
[Note. — The times given are Chicago mean times.] 

Meteor. — On April 4, 1881, at 7*^ 25°*, a bright meteor was seen 
to move from a few degrees north of the equator on the meridian, 
towards the s. s. w., passing near ft Ononis. About 10^ or 15^ 
below ft it exploded, and its traia was visible 10® or 15® further. 
It was of the same color as and about of the brightness of Yenus, 
with which it was immediately compared. 

Aurora Borealis. — Displays of the Aurora have been seen as 
follows: 1881, April 18, from 10^ 0°^ to 10^ 5°^. It may have 
been visible a few minutes before 10^, but certainly not long 
before. It vanished quite suddenly at 10*" 6"". 1881, April 27, 
an arch with streamers appeared at 9** 55™ ; the streamers disap- 
peared about 10*^ 0°*, but the arch remained till 13*^ 25™, when it 
was hidden by clouds. 1881, April 28 : Aurora beginning at 12*^ 
20™. 1881, August 20: Bright aurora first seen at 12*^30™. 1881, 
November 23 : Bright aurora from 8^ 10™ till after midnight. 

Transit of Mercury, — The first and second contacts of the tran- 
sit of Mercury, Nov. 7, 1881, were observed by Mr. Burnhak 
and myself at the Lick Observatory, Mount Hamilton, California, 
as follows : 

HOLDEN. 

Contact I; 2^ 11™ 02^3. 
Contact II ; 2^ 12™ 25'.8. 

BURNHAM. 

Contact I; 2^ 10™ 41M. 
Contact II; 2*^12™ 5^7. 

Duration of ingress, Holden; 1™ 2S^5. 
Duration of ingress, Burnham ; 1™ 24^6. 
The times are local mean times. 

My observations were made with a i-inch comet-seeker, a 
polarizing eye- piece and the highest power I could fit to the appa- 
ratus, — about fifty diameters. Mr. Burnham's were made with 
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the 12-inch equatorial, with aperture reduced to 6 inches, a polariz- 
ing eyepiece, and a power of about 300-400 diameters. 
The position of the observatory is assumed to be : 
X=%^ 58°^ 14^6 W. from Washington. 
(P=+87°2r 8'. 
It is quite possible that this position is as much as one mile out 
of the way. 
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METEOROLOGICAL CONSTANTS FOR MADISON. 

I have asked Mr. C. A. Shaw, Observer of the United States 
Signal Service, to extract for me from the records of his office 
such meteorological data as would serve to exhibit the character 
of the climate of Madison for the last ten years. This he has 
very kindly done in the most complete manner, and his tables are 
printed in what follows. 

From these valuable tables the following deductions may be 
drawn, using the means of the whole ten years of observation : 

The clear days (cloudlDess from to /o) are 27.8 per cent, of all. 
The/a»V days (cloudiness from -^ to fi) are 42.8 per cent, of all. 
The daudy days (cloadiness from f^ to 1) are 29.4 per cent, of all. 

Or in other words, the 865 days of any year are likely to be 
divided into 102 char days^ 156 fair days and 107 cloudy days. 

The mean actual reading of the Barometer (reduced to 32°) was 
28.949 inches. 

The mean Thermometer was 46. °0 F. (according to the Smith- 
sonian Temperature tables the mean annual temperature is 4:5.°4F.) 

The mean Relative Humidity was 72.5. The mean cloudiness 
was 4.9 (10=perfectly cloudy). 

The highest temperature for any month (July, 1874) was 96° F. 

The lowest temperature for any month (December, 1872) was 
•^28° P. 

The mean rain fall (from the observations of 1879, 1880 and 
1881) was 44.96 inches. 

A SUMMARY OF THE METEOROLOGICAL RECORDS AT MADISON 
FOR THE YEARS 1872-1881, INCLUSIVE. 

Compiled by C. A. Shaw, Observer^ U, 8. Signal Service, 
In the following tables, the amount of cloudiness is estimated on 
a scale of to 10, a clear day being one on which the sum of the 
amount of the clouds of the three daily observations does not 
exceed 8, a fair day, one from 9 to 21, inclusive, and a cloudy 
day, from 22 to 30. 

There was no instrument available to measure the velocity and 
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force of the wind until October, 1878. As it was estimated on a 
scale of to 5, or light, gentle, fresh, brisk, gale, the actual 
velocity cannot be accn lately determined, and it is given as esti- 
mated from the records. 

The excess of the number of da^s on which, rain fell, daring the 
last three years, from Signal Service reports, is doubtless due to 
more accurate attention to minute precipitation. From 1872 to 
1878, inclusive, the data are extracted from records kept at the 
University of Wisconsin. After that date they are copied from 
the books of the U. S. Signal Service station in the city of 
Madison. Those numbers enclosed in ( ) are not means, but 
maxima or minima. 
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